Nw 
7 COE 4 


font 


LE 


; €. a wc dt ۴ à h cd i Aat 
a / - Ür i i ۲ 1 4 Ao 
" = p ^. ۹ E [- "d J 7 a E "s i 
be t dd " ' a= ۳ 


FORD'S NEW DESIGN PHILOSOPH Y: 
TO ANSWER YOUR NEEDS 
BY LISTENING TO 

WHAT YOU WANT. 


FORD TAURUS. 


THE GOAL 
WAS TO BE 
BEST IN CLASS. 


Even as the first designer or 
engineer began work, over 400 
specific objectives were being 
established for Taurus. 


The list was based on how 
you drive a wagon...what you 


want from it... what you need 
trom it. The list included: How 


easy it is to fold down the rear 
seat; the effort required to open 
and close the doors; how com- 
fortable the seat belts are to 
wear. The idea was this: If we 


design each part, assembly and 
feature to make Taurus better to 
use, then we will have designed 
a better wagon overall. 


THE RESULT IS 
TAURUS. 


A front-wheel-drive station 
wagon which has optional seat- 
ing for up to eight. A wagon that 
is a delight rather than a chore 
to drive. A wagon where design 
and engineering come together 
in one functional unit. Its 
shape even uses the wind to 
help Taurus press its tires to the 
pavement for road holding. 


Taurus. A wagon so well 
thought out, even its shape is 
part of its dedication to func- 
tion. So vou can judge it not 
only by how well it looks, but 
how well it works. 


BEST-BUILT 
AMERICAN CARS. 


At Ford Quality is Job 1. A 
1985 survey established that 
Ford makes the best-built Amer- 
ican cars. This is based on an 
average of problems reported 
by owners in a six month 
period on 1981-1984 models 
designed and built in the U.S. 


THE LIFETIME 
SERVICE GUARANTEE. 


Participating Ford Dealers 
stand behind their work, in 
writing, with a free Lifetime 
Service Guarantee for as long 
as vou own your Ford car. Ask 
to see this guarantee when 
you visit your participating 
Ford Dealer. 


All do-it-yourself 
fluid checks (oil 
level, power steer- 
ing fluid, etc.) are 
arranged in front of 
the engine. They are 
also color-coded to 
make them easy to 
find, easy to check. 


A new multiple port 
fuel injected V-6 
engine designed for 


simplicity and respon- 


siveness. Plus a new 
four-speed automatic 
transaxle so well 

designed, under nor- 
mal use it requires no 
scheduled mainte- 
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The hood features 
gas-charged struts 
which assist you to 
raise the hood and 
hold it open without 
a prop rod. 


20" windshield 
wipers clear water 
nearly all the way 
to the driver's roof 
pillar to aid visibility. 
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FORD'S NEW CONCEPT IN ENGINEERINO 


BEGAN WITH YOUR NEEDS FIRSI. 


FORD TAURUS. 
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Optional electrically 
heated Insta-Clear™ 
windshield clears 
itself of mist and 
frost. 


Optional dual sun 
visors provide simul- 
taneous front and 
side protection from 
the sun. Built-in 
extensions provide 
protection when the 
sun is low in the sky. 


ENGINEERING... 
FOR PEOPLE. 


The Taurus wagon was 


designed and engineered with a 


clear understanding of the spe- 


cial needs of a wagon buyer. It is 


designed to carry many differ- 
ent combinations of people and 


Cargo. 


Taurus seats feature a lower 
back support for comfort mile 
after mile. The seats are made 
of a high-density foam for pro- 


Rear seat pas- Child proof rear Front seat head The standard roof Room for up to 19 The cargo floor fea- 
sengers have their door locks. Plus 37 rests adjust up and rack adjusts for dif- full-size grocery tures four rugged 
own heat and fresh other Lifeguard down, forward and ferent length loads. bags with the rear tie-downs to help 
air ducts for bal- Design Safety back. Seat belts are Special brackets are seat up. In addition, secure smaller 
anced comfort. Features. simple to use, com- available for skis or the load floor is low loads. An elasti- 
fortable to wear. bicycles. to make loading cized cargo net is 
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Optional seating for 
eight. 


easier, and to pro- 
vide rear visibility 
over normal loads. 


also available. 


An optional picnic 
tray folds out of the 
rear of the wagon. 
Folds back in when 
not in use. 


Hari | 


Buckle up—together we can save lives. 


longed comfort...less fatigue. 

All controls are placed 
where your hands can easily 
find them. And the switches 
feature a “user friendly” 
design that allows 
you to read 


their function by touch, 
even at night. 


Above, you will find a list of 
just a few of the function and 
comfort features which have 

been designed into the 
Taurus wagon. 

There are more. Many 
more. But we hope these 
few will give you a sense 

of just how well the 

Taurus wagon is made. 
Have you driven a Ford... 
lately? 
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Diamonds are 

a plane's best friend 
The joined-wing design provides more strength, 
more lift, less drag—and a weird new look. 


66 
Can Voyager solve the 
mysteries of Uranus? 


The planet is an enigma. After 3 billion miles, 
Voyager 2 may finally shed some light on it. 


77 
How they'll break the 
front-drive hp barrier 


Think performance and front-wheel drive dont 
mix? Some car makers try to prove you wrong. 


90 
Smart skylights 


Remarkable roof windows brighten and vent 
rooms—and automatically close when it rains. 
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All the smart things — VCRs can T — new ganeu VHS "- uparty 
It remembers and records up to four TV programs two weeks ahead. (That's two weeks 
of Dynasty and Dallas while you're away!) 

It zaps you ahead with fast forward, lingers over the best scenes with slow motion, 
stops the action with the freeze frame button-all this from the comfort of your easy chair, 
with your smart, wireless, infrared remote control. 

And to make sure your recording and the original are look-alikes, with no details 
lost, Samsung gives you four (count 'em, four) recording heads. Plus space-saving front- 
loading design and 105 channel cable compatibility More Samsung smarts? Positively 
ingenious the way its priced—the best of everything for less. 

For your nearest Samsung dealer call toll-free: 1-800-255-2550. 


SANSUN-.... ... 
Tresensibieateaive. MILI LU 1 I 


Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


Solar flier 


Why don't the designers of the Solar 
High-Altitude Performance Platform 


[^NASAs Solar Plane," Oct. '85] take | 


advantage of helium's light weight 
and buoyancy in their plans for a 
surveillance craft? They could build 
a solar-powered dirigible that uses 
helium-filled tubes as part of the 
structure. With enough tubes, the 
structure would be extremely strong 
while still being lightweight. The 
| craft's surface could be covered with 
solar cells. To control lift on small 
| drones, solar-powered fans could open 
or close the envelope to release or stop 
the flow of the solar-heated warm air 
inside. A larger version could use en- 
gines in combination with solar cells 
for better control. 

Mark J. J. Offenbach 

San Francisco, Calif. 


| If fuel cells can work for NASA's solar | 


plane, why can't they be used to store 
and produce electricity for electric 
| cars? 

Charles Bissell, Atascadero, Calif. 


| Jim Schefter replies: "Reader Offen- 
bach has an interesting idea, but I 
| wonder whether problems with heli- 
um leakage could be solved. Helium 
leaks out of everything, and on a long- 
duration flight you could expect to lose 
a significant amount. Metal-skinned 
helium-filled balloons, for example, 
last only a week or so in flight, no mat- 
ter how tightly they are sealed. 
"Using fuel cells for electric cars 
wouldn't work— yet. For the amount of 
power they produce, they aren't efficient 
enough for automobiles. And they'd be 
prohibitively expensive. In short, fuel- 
cell technology would have to improve 
significantly before the cells could 
power an electric car. But for the small 
amount of power needed for Solar 


HAPP. fuel cells are fine.” 


Falling windows 


I found "Buildings That Keep Their 
Balance" [Aug. '85] fascinating. I re- 
member reading, shortly after the 
John Hancock Tower was built in Bos- 
ton, that the streets below were lit- 
tered with huge panes of shattered 
glass. Î was interested to learn from 
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your article that the problem was 
caused by wind twisting the tower. 
How was this problem solved? 

Bernard Rimland, San Diego, Calif. 


Robert Gannon replies: “The Hancock 
windows shattered primarily because 
of the building's location. Wind whis- 


tling down Boston’s canyons caused | 


vortices that attached themselves to al- 
ternate corners of the Hancock build- 


| ing. The vortices caused the walls to | 


resonate at a frequency close to the 


| natural frequency of glass. When a 


particularly strong pulse of low pres- 


sure arrived in 1972, many windows | 


cracked. Solution: super-strength glass 


| and the tuned-mass damper mentioned 


in the article. For interested readers, I 
discuss the Hancock buildings trou- 
bles at length in 'Wind Engineering' 
[PS, Oct. '75]." 


Home, Danish home 


We were intrigued with "Danish Mod- 
ular” [Sept. '85] because we're a cou- 


ple of weeks into having a Danish | 


Trelleborg (Deer Isle, Maine. 04627) 
house built for us. The house arrived 
from Denmark in one 20-foot and two 
40-foot shipping containers. The kit 


| was almost complete, right down to 


the solid-oak interior doors, brass 
hardware, and toilets; everything was 
precut and ready for assembly. For ex- 
ample, there are very few nails used 
in the exterior of the house. Instead, 
oak pegs are driven into pre-drilled 
holes to hold the wood together. We 
supplied the foundation, the plumb- 
ing, and the electrical contractors. Two 
Danish carpenters arrived the day 
after the containers. Based on their 
experience (they've been assembling 
Trelleborg houses off and on here for 
five years), they promise the house 
will be completed in eight weeks. 
Our house, like the Hosby Interna- 
tional house you featured, is a real 
energy saver. The external walls are 
a foot thick, and there's 10 inches of 
insulation, which makes for a super- 
energy-efficient design. The house con- 
tains an air-to-air heat exchanger 
designed to bring in a fresh change of 
air every 1¥ hours. Skylights and dor- 
mers bring light to the second story. 


Paula and Henry Damgaard | 


Palmyra, Va. 
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We Build Our Stoves 
ithout Compromise. 


Buy a stove by 
May 21, 1986 and save 


When considering a stove or 
fireplace insert, it's difficult to 
know what features are impor- 
tant. At Consolidated Dutchwest, 
our approach to your concerns 
and questions is very straightfor- 
ward. We build our stoves without 
compromise. All the important 
features are built-in so they 

will be there when you need them. 
We start with safety. Each unit 
exceeds all safety standards. All 
models, including every fireplace 
insert, are clean-burning and em- 
ploy the latest catalytic tech- 
nology. To very safe operation we 
add efficiency in a 100% cast iron, 
airtight design with precision 
controlled combustion. Using our 
stoves, customers consistently 
report fuel savings of 50%, 70%, 
even 90%. You too can expect 
exceptional savings. 


Wood & Coal 

Burning Capabilities 

Beyond being designed to be safe and 
efficient, our stoves and fireplace in- 
serts are fuel flexible—able to burn 
wood and coal equally well. Conver- 
sion from one fuel to the other is easy, 
taking barely a minute's time. Many of 
our customers never burn coal, but 
the flexibility of design which is essen- 
tial for coal burning creates the best 
possible environment for burning 

. wood. An ashdrawer—a requirement 
for burning coal—is extremely helpful 
for woodburning. It makes ash removal 
quick, easy and neat, and lets you 
clean your stove even while the fire is 
: going. The primary air—located 
beneath the firebox for coal burning - 
makes fire starting with wood very fast. 
- Even wet wood starts with our direct 
primary air. 


Our most popular models provide 
both radiant and convection heat. 

Heat is egalitarian. It radiates in all 
directions, including the less produc- 

` tive ones—bottom and back. Our con- 
. vection systems channel warm air from 
bottom, back, and top through unob- 
trusive vents on the stove front. 


All Cast Iron, 
Airtight Construction 


Our stoves are made entirely from cast 
iron, carefully built from pure, virgin 
gray iron. They are airtight to the point 
that even our smallest stoves can hold 
a fire through the night. With coal, the 
burning times are even longer. All 
models, including inserts, have polish- 
ed cooking tops. Most load from front 
and side. Ceramic glass windows are 
standard, as is a screen for open- 
hearth burning. 


Federal Period Styling 

While concentrating on function, we - 
haven't compromised on appearance. 
We've employed the simple clear lines 
of Federal period architecture 
(1810-1830), as elegant today as they 
were then, to create a unique and 
beautiful pattern of raised lines and 
arches. Our distinctive pebble finish 
and solid brass trim highlight the 
classic styling. Our stoves will fre- 
quently be sited in living rooms and 
we've gone to great lengths to assure 
they belong there. Those of you who 
eventually own a Consolidated Dutch- 
west stove will find it is not only an 
exceptional performer, but an elegant 
addition to your home. 


A Complete Unit 


- We don't believe in options. Too often 


they mask essential features which 
must be purchased to make a stove 
useable. Our list of options makes 
quick reading. A Corning Catalytic 
Combustor—offered free this spring 
with the purchase of any stove or 
insert—reduces both creosote build-up 
and pollution as much as 90%, while 
increasing overall heat output by 
almost 5095; a 100 cfm dual speed fan 
(standard on inserts) to enhance 
natural convection airflow fivefold; 
decorative brass rails, and flue 
adapters. All else is standard, including 


a 30-day money-back guarantee, 3-year - 


warranty and delivery to your home. 


Free Catalytic Combustor this Spring 


Save up to $180.00 


To introduce our line of 
catalytic stoves, we are 
providing a Corning Catalytic 
Combustor absolutely free 
with each stove purchased 
this spring. Each model is 
engineered for catalytic Air Outlet 
combustion. Right now it’s a 

no cost option. With the com- 
bustor in place, you'll ex- 
perience what thousands of 


tomers have already learned - 
our woodstoves work excep- 
tionally well. 


Air Inlet 


In addition to the free 
combustor, until May 21, 1986 
we're holding over our 1985 
prices so you can save up to 
$180.00. 


WRITE OR 
CALL TODAY 
FOR YOUR 
FREE 
INFORMATION 
PACKAGE! 


TOLL—FREE 


1-800-722-5556 


... (In Massachusetts 617-747-1963) 


You will receive our free 68-page color | 
| Stove Catalogue, "The Stovebuyer's | 
| Guide," our Installation Planner, pric- | 
ing and details on our Free Catalytic 
| Combustor offer! 


CATALYTIC ies 
COMBUSTOR ` eet gE 
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Convection 


1-800-225-8277 7 
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Readers Talk Back — 


| Insulated ceilings 


| The illustration for “Insulate a Cathe- 


dral Ceiling” [Oct. '85] shows air space 
above the insulation. But a few pages 
later, in “4 Great Ideas You Can Build 
into a Fireplace," there's no air space 
above the insulation in a cathedral 
ceiling. Which is the right way? 
John Hauser, Vineland, N.J. 


It appears that the author of "Insu- | 


late a Cathedral Ceiling" has installed 
three vapor barriers. There's a vapor 


barrier after the first and second | 


layers of insulation. Then there's a 
six-mil polyethylene vapor barrier. I 


thought only one vapor barrier at the - 


heated-room side should be used. 
Joseph D. Hochdorfer 
Colchester, Conn. 


| Al Lees replies: "The answer to Reader 
| Hauser's questions is that there are two 


| ways to insulate a cathedral ceiling. 


If there's any chance for moist air to 
work its way up through the insula- 
tion to condense on the underside of 
the roof sheathing, a ventilated air 
space is recommended. This is a good 
procedure, especially if the roof is over 
a kitchen or bath where moisture is 
produced, and if fiberglass batts are 
to be used (they're inefficient when 
wet). In the all-seasons room that con- 
tains PS Art Director Dave Houser's 
fireplace, no such moisture sources are 
present, and the rigid foam insulation 
he used (2vs-inch Thermax) is faced 
with foil on both sides, presenting a 
double vapor barrier. Therefore, con- 
densation is unlikely. 

"Reader Hochdorfer makes a good 
point. Contributor Michael Bargo Jr. 
overdid the vapor barriers, but he 
needed faced batts to anchor his fiber- 
glass because he had to have stapling 
flanges. As our caption points out, 
when installing a second layer over 
faced batts (as shown in Bargo's pho- 
tos), it's best to slash the foil or kraft 
paper that's between the fiberglass 
layers. In Bargo's case, because he 


added yet another vapor barrier—six- | 


mil polyethylene—the chances of con- 
densation are very slight indeed." 


Slab insulation 


“Foam and Furring Strips: The Prac- 
tical Way to Insulate a Slab Floor" 
[Sept. '85] raises a question: In cold 
weather, what happens to the water 
pipes that run under the slab if the 
slab is top insulated? My house is a 
53-by-30-foot rectangle built on a slab; 
the pipes run under the slab for the 
length of the house. To compound the 
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problem, he house has a brick veneer, 
which sucks heat out of the slab. 
Henry Sauter, Aurora, Colo. 


Al Lees replies: “Running water lines 
under a slab isn’t good construc- 
tion practice because you must break 
through the slab to repair them. I’m 
particularly surprised to hear this was 
done in Colorado. If the lines don't 
have an insulated jacket of their own, 
it may be that the builder was count- 
ing on room heat lost through the slab 
to keep the lines from freezing. In that 
case, top-insulating the slab as we pro- 
posed could create a problem." 


Burglar-proof 


There's an easier way to deter break- 


B 


TERENCE F. MOYES Publisher 
JAMES M. BYRNE JR. Advertising Director 


ADVERTISING OFFICES 


NEW YORK 


ins than was shown in September | 
1985's "Wordless Workshop." Instead | 


of drilling the door and inserting pins, 
use a ratchet or wrench to screw in 
three 2v2- or three-inch hex- or square- 
head self-tapping wood bolts. By screw- 
ing the bolt into the door, you ensure 
that it wont slip out later. Don't screw 
the bolt in all the way; leave ?4 to one 
inch showing, then cut off the head 
with a hacksaw. Finally, drill the re- 
ceiving holes, and the door is secured. 


Richard Cagle, San Antonio, Texas | 


Saving face 


“Windshields That Save Face" [Aug. 
'85] contains a glaring error. The ar- 
ticle reports that 150,000 devastating 
facial injuries are caused each year, 
according to the Insurance Institute 
for Highway Safety. The associated 


medical costs, according to the Na- 
tional Highway Traffic Safety Admin- | 


istration, could run to $10.8 million. 


| That works out to a ridiculously low 


$72 per accident. I doubt whether this 


| amount would cover even the most 


basic hospital treatment. 
Frank I. Kendall 
Rancho Santa Fe, Calif. 


Jim Dunne replies: "Reader Kendall's 
arithmetic is on target. The National 


Highway Traffic Safety Administra- | 


tion's figures don't include emergency 


fees, ambulance charges, or other hos- | 


pital costs." 


Corrections: Flamecor Energy Prod- 
ucts, maker of the Flamecor 100 boiler, 
is no longer at the address given in 
"Fuel-Saving Furnaces" [Oct. '85]. PS 
can find no forwarding address. 

In December's "What's New in Rec- 
reation" the price of Ski-Doo's Formula 
Plus Snowmobile was incorrectly 


listed. The correct price is $5,000. Gis) | 


380 Madison Ave.. New York, N.Y. 10017 

(212) 687-3000 

Todd Hammer, Robert L. Leichter, Frank Marshall, 
Geoffrey Marshall, Ellen Saracino, 

Harry Fleischman Promotion Manager. 

Yvonne King Make-Up Manager. 

Mary Ansbro Classified Advertising Director, 

Amy Petryk Assistant to Publisher, 

Brenda Charles, Angela F. Rodriguez 

CHICAGO 

875 N. Michigan Ave.. Chicago, IIl. 60611 

(312) 337-7747 

Richard C. Moderhack Manager, Jim King, 

Cheryl Cliff, Susan Hurthel 

WEST COAST 

3550 Wilshire Blvd., Los Angeles, Calif. 90010 

(213) 380-1936 

K. Michael Foss Manager. Jacque Kelly, Vicki Johnson 
SOUTHWEST 

16990 Dallas Pkwy., Suite 151-L, Dallas, Texas 75248 
(214) 380-0416 

Joe T. Kelly & Associates 

Joe Kelly, Harry Weiss 

DETROIT 

1025 E. Maple, Birmingham, Mich. 48011 

(313) 642-7273 

Richard Harle Assoc. 

Barbara Cliff, Richard Hartle, Don Heth, Sandra Taylor 


WY Times Mirror 
bd Magazines 
Published monthly by 


TIMES MIRROR MAGAZINES, INC. 
380 Madison Avenue, New York, N.Y. 10017 


ISSN 0161-7370 


HERBERT K. SCHNALL Chairman of the Board 
ANDREW J. DEMPSEY President 

JOHN CONDON Executive Vice President. Administration 
JAMES KOPPER Executive Vice President/Group Publisher 
MICHAEL HAUGH Vice President and Treasurer 

GERTRUD BORCHARDT Vice President, Manufacturing 
WILLIAM H. HUNTING JR. Research Director 


ةة صصص ص سس Oe‏ — —- 


[]New 
| LI Change of address 


[11 YR. $13.94 
| [11 YR. (Canada and Foreign) $17.94 


O Payment enclosed 


۳ ۳1 ۱ ۵6 8 5 ۵ 5 6 8 8 6 


1۳۱6 6 ۱6 6 6 ۱۱۱6 ۱ 65 6 6 6 6 6 ۱6 6 J | 


2 5 5 6 ۵۱6۱ ۱6 6 6 ۵ 


2 
a" * 
* 
C 
C) 


(PLEASE PRINT) 


when writing about service or a change of address. If you 


are moving, place your mailing label in this space and 
write your new address in the space provided below 


Please attach your mailing label from the front cover 
Allow & weeks advance notice. 


ADDRESS 


NAME 
CITY 


* 
| ان زا ان پآ ان ان الب الب باب | 


Occasionally we make our mailing list available to reput 
organizations whose products or services may be iim dores to 
you. f you'd like your name removed from this list. please 
check the box below. 


| Please remove my name from your list. 
Mail to: POPULAR SCIENCE 
P.O. Box 25/1 
Boulder, CO 80302 


O12 YRS. $24.97 


O Bill me later 


I Renewal | 


ZIP CODE 


STATE 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


The Promise. 


Renault's European technology brings high style to 
Encore’s engineering. 


nnt 


Q 0 20 30 A0 SO 60 70 


HUE 


The Proof. Encore Electronic 


The 1986 Encore is easy to look at, especially when seen through Renaults LCD 
(liquid crystal display) instrumentation. Its a br ight, clear display that tells you 
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ncores European technology, Built in America with 5/50 Plus, America’s best 
small car protection** Visit your Renault dealer; 
test the proof behind our promises in the 1986 RENAULT 
"Use EPA est. Tor comparison. Your results may differ. 
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Science Newsfront 


By ARTHUR FISHER 


Killer firestorm 


The strange object 1n the photo below 
is a tiny soot particle, less than one 


micron (about '5,0oo inch) long, from | 


Caravaca, Spain. What makes it 
special is that it is 65 million years 
old and, in the view of chemists at 
the University of Chicago, a token 
of a worldwide firestorm that must 
have generated a dense smoke pall, 
with chilling effects on the climate 
and life forms on Earth. If so, the dis- 
covery adds another strong link to 
the chain of evidence supporting the 
theory of Luis Alvarez and his col- 


leagues that the mass extinctions of | 


the dinosaurs and other creatures 
some 65 million years ago resulted 
from dark and cold induced by a vast 
dust cloud thrown up by the impact 
of a large body from space—an aster- 
oid, meteorite, or comet. 

The three chemists— Wendy Wol- 
bach, Roy Lewis, and Edward Anders 
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—were actually seeking signs of such 


an impact by looking for traces of 


noble gases, such as neon and xenon, 
which are associated with meteorites. 
They examined ancient sediments 
from Denmark, Spain, and New Zea- 
land—65-million-year-old clays that 
had previously yielded another impact 
calling card, high levels of iridium. 

But they found no noble gases. In- 
stead, as they report in Science mag- 
azine, they found "a surprisingly large 
amount of soot... apparently a world- 
wide layer" that "may have been pro- 
duced by wildfires triggered by a giant 
meteorite.’ The carbon, they say, 
“could have greatly enhanced the 
darkening and cooling of Earth by 
rock dust, which has been suggested 
as a cause of the extinctions.” 


Dial-a-comet 


Keeping track of Halley’s Comet? The 
U.S. Naval Observatory, in Washing- 


ton, D.C., is providing comet hunters 
with up-to-date information on Comet 
Halley via a 24-hour-a-day recorded 
telephone message. The message, 
changed periodically as conditions re- 
quire, gives the position of the comet 
in the sky, its brightness, and the best 


| viewing times and techniques (aimed 


for the most part at viewers in the 
Washington, D.C., area unless other- 
wise indicated). The Dial-a-Comet 
number is (202) 653-0258. For general 
star and planet position, call the 
Smithsonian Institution’s Recorded 
Earth and Space Report at (202) 
357-2000. 


Algae with the Midas touch 


A team of researchers at New Mexico 
State University, in Las Cruces, re- 
port that common algae could play a 
useful role in extracting gold and 
other precious metals, as well as 
heavy-metal pollutants, from waste 
water. Dr. Dennis Darnall told a meet- 
ing of the American Chemical Soci- | 
ety that the algae can sequester gold 
amounting to 10 percent of their dry 
weight. The cost of algae-based gels, 
he said, is only one to two percent of | 
the cost of resins now used to elimi- | 
nate metals from waste water. “More 

Continued 
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important, the algae are highly selec- 
tive. You can easily adjust the acidity 
and salt content of solutions so you 
get only gold. With conventional res- 


| ins, you tend to get a mix of metals." 


The researchers experimented with 
algae immobilized in silica gel. The 
resulting algae-gel could be recycled 
effectively at least 20 times; the algae 
don't even have to be alive. Although 
gold is obviously the most glittering 


prize, the first application for algae- | 


gel will probably be cleaning up in- 


dustrial wastes—removing chromium | | 
from electroplating solutions, for | * 


example. 


Wheelchair-mobile 


Unencumbered mobility for wheel- 
chair-bound persons is the aim of 
Nippi, the invalid vehicle shown in the 
photo at bottom left. Made by En- 
gland's Special Vehicle Designs, Nippi 
lets the user wheel on and off easily, 


| using its back panel as a ramp. The 


three-wheeler has all its controls in 
the handlebars. It can go faster than 
25 mph and gets about 70 miles to 
the gallon. 


Radon earthquake alert 


| For about six weeks before the San | 
| Bernardino, Calif., earthquake last 


Oct. 2, there was a large increase in 


entists say the finding helps confirm 
the importance of radon monitor- 
ing as an ingredient of earthquake 
prediction. 


X-raying turbine blades 


The screen in the photo above displays 
an X-ray picture of the turbine blade 
being held by the technician. It's a 
demonstration of an advanced filmless 
X-ray scanning system, analogous to 


| the scanners used to peer inside the 


the emission of radon gas from the 
| ground in the area. The change was 


detected by an automatic gas moni- 
tor that is part of a network operated 
by the California Institute of Technol- 
ogy, in Pasadena. Geologists believe 
that such increases of the radioactive 
gas reflect pre-quake increases in 
crustal strains, which could open tiny 
cracks in rocks, allowing the gas to 
seep out at a faster rate. Caltech sci- 
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human body. The system was designed | 


by a team of engineers at General 
Electrics Research and Developmen- 


tal Center and its Aircraft Engine | 


Business Group under an Air Force 
manufacturing technology program. It 
is now being used at a turbine-blade 
manufacturing facility, where it helps 
inspectors spot internal casting flaws 
and manufacturing errors such as mis- 
drilled cooling passages. Next step: a 
scanner with enough intelligence to 
recognize flaws without the aid of 
human inspectors. 


Siren at sea 


The scenario in the artist's concept | 


below shows Siren in action, luring a 
sea-skimming anti-ship missile away 
from its intended target. Its developer, 
Marconi Defense Systems, claims 
Siren is the world's first intelli- 
gent naval decoy. Siren's rounds are 
launched automatically when a ship's 
radar or other detectors sense an in- 
coming missile. The system instantly 
decides whether the missile is radar 


guided or heat seeking, then fires the | 


appropriate round, which descends via 


| parachute and either jams the mis- 
| siles radar or sets off heat-emitting 
flares. Siren can be used alone or with 


other air defense systems. 


` The little probe that could 


Wrenched from its original course | 


through the solar system by some dar- 
ing and ingenious NASA space scien- 


tists more than two years ago [PS, Oct. | 


'83], a modestly designed ¥2-ton Amer- 
ican spacecraft made history last Sep- 


| tember by sailing unharmed through | 


the tail of Giacobini-Zinner and 
radioing back a flood of data to Earth. 
This was mankind's first encounter 


| withacomet. | 
The International Cometary Ex- 
plorer, originally called International 


Sun Earth Explorer 3 before its mis- 
sion was drastically altered, plunged 
into the tail as the comet was head- 
ing out of the solar system, some 44 
million miles from Earth. During its 
passage, which lasted 20 minutes, the 
craft encountered little dust but sur- 
prisingly high levels of plasma parti- 
cles and strong magnetic fields. The 
results should help in interpreting the 
data returned by several probes of Hal- 
ley’s Comet. 


©1986 R.J. REYNOLDS TOBACCO CO. 
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SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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| sions at 111.9 inches and 123.9 inches, 


By JACK KEEBLER 


| Buick two-place 


| Last month the PS spy camera pro- 
| vided a three-quarter rear view of the 


| Buick two-seater. This month, with | ^ 


the help of an illustrator, we've cap- 
tured a glimpse (drawing above) of the 
cars nose based on the spy photo at 
right. Called both the Questor and 


| Reatta, the luxurious sportster fea- | 


| tures hidden headlights, body-color 
bumpers, and a bottom breather grille. 
If Buick decides to use the 1986 Rivi- 
era's 3.8-liter V6 and four-speed au- 
tomatic transmission in this car, 
performance should be excellent. In- 
siders say the two-place Buick's short- 
ened chassis platform and running 
gear will also be adapted from the Riv- 
iera. Given the Riviera's outstanding 
handling, maneuverability, and brak- 
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ing performance in this month's car 
test, I look for the Buick two-place to 
be quite a performer. 


Biggest little pickup 


Chrysler says its 1987 Dakota pickup 
truck (photo below) will be positioned 
somewhere between the full-size pick- 


ups and the wide range of compact do- 
mestic and imported pickups. There 
will be short- and long-wheelbase ver- | 


respectively. The base payload will be | 
1,250 pounds. For extra load-carrying 


| capacity, an optional suspension pack- 


age pushes the payload limit to 2,550 
pounds. The suspension arrangement 
is coil springs in front and leaf springs 


| in the rear. 


Power to haul the big loads will be © 


| provided by a 3.9-liter V6 derived from 


Chrysler's 318-cu.-in. V8. Initial en- 


| gine tests indicate 135 horsepower 
| from the standard engine. Later, a 


high-performance version will develop 
close to 150 hp. An official at Chrysler 
told me that a 4WD version will be 


ready in time for a June preview. 


| $5,000 VW? 


At a press conference held at the 


Watergate hotel in Washington, D.C., 


recently, Volkswagen of America an- 


|| nounced that it will import an entry- 


level VW model priced “well below” 


| the $6,990 Golf. Scheduled for a 1987 


launch, the subcompact will be built 
in Brazil. "They will be German cars, 
based on a German philosphy of de- 
sign, says VW president Noel Phil- 
lips. "They will not be the cheapest 
cars in the marketplace, but they will 
offer handling, engine performance, 


| and excellent styling. In that way, they 


will easily offer the greatest value." 


Computerized 4WD 


Mercedes-Benz calls it 4Matic (see 
drawing). It's a new four-wheel-drive 
system that activates automatically 
when it detects excessive slippage at - 
the rear drive wheels. Wheel-speed 
Continued | 
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| sensors measure the wheels' turning 
| speeds and pass on the information to 
a central electronic control. The con- 
| trol unit then compares those values 
with stored target wheel speeds. If a 
difference is sensed because one or 
both of the rear wheels is about to 
spin, a pulse is sent to a hydraulic 
unit. The hydraulic unit then selects 
one of three 4WD stages: front-wheel 
drive engaged with the differentials 
unlocked, front-wheel drive engaged 
with the differential between the front 
and rear axles locked, and finally, four- 


wheel drive, with the differential be- | 
tween the front and rear axles locked | 


and the rear-axle differential locked. 
Mercedes claims the system is so sen- 
sitive that it can recognize differences 
in tire wear between front and rear 
axles or wear differences between tires 
on the same axle. The system then 
compensates automatically. 
Mercedes claims that the big advan- 
tage to this type of 4WD system is the 
lack of input from the driver. This 
eliminates the possibility of an incor- 
rect reaction. Mercedes engineers 
boast that the system recognizes and 
reacts faster than a driver could. 


Flap about turbos 


The problem with turbochargers is 
that, like camshafts, they tend to be 


effective only at specific rpm ranges | 


and exhaust flow. Install a small turbo 
that fattens the power at low rpm, and 
you starve the engine for boost at 
higher rpm. Install a larger turbo that 


supplies adequate boost at higher en- | 


gine speeds, and it does little to in- 
crease power at lower speeds. 
Nissan has developed a unique so- 
lution to this problem for its home- 
market-only Cedric/Gloria. This 
flagship sedan’s two-liter V6 has a tur- 
| bocharger with variable inlet-nozzle 
geometry. The variation in geometry 
is accomplished by a curved flap that 
pivots across the inlet according to 
signals from the engine’s control com- 
puter. At lower engine speeds the flap 
closes down the nozzle, accelerating 
the exhaust gas and increasing its 
pressure. That ensures that the tur- 


bocharger’s turbine wheel spins fast | 


enough to provide boost. At higher en- 


gine speeds the flap opens, enlarging | 


the nozzle’s throat area. This also in- 
creases cylinder filling and greatly re- 
| duces exhaust flow resistance. Nissan 
| claims the new turbo increases horse- 
power by 5.9 percent and increases 
torque by 2.3 percent over an engine 
with a standard turbocharger. More 
important to the driver is quicker 
| throttle response. For example, at full 


throttle at 1,600 rpm, the engine puts 
out 12 percent more torque. 


Third-generation Accord 


Honda has launched a third-genera- 
tion Accord with the introduction of 
the 1986 model (cutaway above). The 
most distinctive styling features of the 
new model are a sharply sloping hood 
line and retractable headlights. Both 


help to minimize frontal area and re- | 


duce drag. In addition, the side win- 
dow glass is flush-mounted to further 


enhance aerodynamics. 


To stay in step with the industry- 
wide performance race, Accord’s four- 
cylinder overhead-cam engine has 
been enlarged from 1,829 cc to 1,955 


cc. Two fuel-induction systems are of- 
fered: DX and LX models come equip- 
ped with a two-barrel carburetor, and 
LXi Accords come with Honda's 
Programmed Fuel Injection. After 
driving both carburetor- and fuel- 
injection-equipped versions, I think 
the difference is largely one of smooth- 
ness, not power. This is particularly 
true during warm-up and throttle 
transitions, when the carburetor- 
equipped models seem to stumble 
slightly. 

When Honda dropped the Accord's 
hood line, it needed a suspension de- 
sign to replace the too-tall MacPher- 
son strut system. Honda's simple 
solution was to borrow the slope-nosed 
Prelude's double-wishbone arrange- 


ment. This layout was adopted at both | 
ends of the car because of packaging, | 


ride, and weight limitations. The re- 
sult is a small car that rides more 


smoothly than most of Europe's larger | 


cars, but not quite as smoothly as 
Detroit's. 


Goodbye, camshaft? 


For many years engine designers have 
been in pursuit of a practical method 
to vary valve timing. And although 
many types of mechanical, hydraulic, 
and electromechanical systems have 
been tried, they have all proved to be 
expensive, complicated, or unreliable. 

Recently, General Motors’ experts 
have been hinting that variable valve 
timing may not be that far off. Break- 
throughs at GM research labs have 


| produced a new family of supermag- 


nets through a process called Magne- 
quench [PS, Feb. '85]. These magnets, 
say the GM experts, could be used to 
make tiny but powerful solenoids. And 
these solenoids, controlled by the en- 
gine computer, would operate the 
valves. The advantages would be 
lighter weight, reduced mechanical 


components, and improved engine | 


breathing (more power) at a wider 
range of rpm. 
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Alternate-Energy Answers 


By JAN F. KREIDER 


Jan F. Kreider is a consulting engineer specializing in the design and economic 
analysis of solar-energy and energy-conservation systems. He is the author of 
several! books on solar technology and a lecturer at the University of Colorado. 


| Add a duct? 


Would there be a sizable fuel saving 
if I were to put a separate duct from 
the outside of my building to my oil 
burner’s air intake? The air supply 
presently comes through an open win- 
dow in a heated room. 

Anton Laub, Northport, N.Y. 


T'here will be no fuel saving whatsoever 
because the combustion air will be 
heated either indirectly as it is now or 
heated directly (by oil burning) with 
your proposed outdoor air supply. What 
will be eliminated is the cold-air draft 
through your slightly opened window, 
and the improvement in comfort could 
be significant. 


Collector placement 


| I have an envelope-style passive solar 
house. I wish to use solar hot-water 
collectors to preheat domestic hot 
water, which will be stored in a pre- 
| heat tank. Should the collector be 
placed inside or outside my solarium? 

Ken Netz, Evanston, Wyo. 


If your solarium is double glazed, | 


there will be a 30-percent loss of solar 
energy before sunlight strikes an in- 
side-mounted collector. This is due to 
absorption and reflection in the glaz- 
ing. Offsetting this optical loss is a 
| thermal gain because the interior col- 
| lector will lose less heat to the warm 
sunspace environment than if exterior 
collectors were used. Depending on the 
particulars of your house, one effect 
might outweigh the other—there is no 
firm rule. However, most designers opt 
for the exterior design so that solar en- 
ergy is not blocked by the sunspace 
glazing, and for aesthetic reasons, to 


avoid having the solar collectors in the : 
| the air is still. This is one reason that 


sunspace. 


| Attic fan? 


My house has extra-heavy ceiling in- 

| sulation. When the sun shines, the 

attic gets very hot. Is it practical to 

install a fan to blow the attic heat into 
the house? 

Edmund Stevens 

Carpinteria, Calif. 


In winter, when heat is needed, the 
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| amount of heat produced by an ordi- 


nary roof is not significant, even though 
the attic may be warm. There is a dif- 
ference between heat and temperature: 
The attic may be hot, but it is not gen- 
erating heat. And it is already saving 
energy for you on sunny days by elim- 
inating winter heat loss from the inte- 
rior through the ceiling. If you extract 
heat from the attic and blow it into 
the interior of the house, you will be 
making problems for yourself with lit- 
tle benefit. 


Freon-driven engines 


I have been trying for five years to 
locate a manufacturer of Freon-driven 
heat engines in the five-horsepower 
range. Do you know of any? 
David L. Ingerson 
Long Beach, Calif. 


There are few manufacturers of such 
equipment in the US. You may wish 
to contact the SPS Co., in Miami, Fla., 
[(305) 754-7766]. The Barber-Nichols 
Co., in Arvada, Colo., has done re- 
search in this area for more than 20 
years and has built many one-of-a- 
kind units funded by utilities, the fed- 
eral government, and private industry. 


Black-body chill 


Can radiation from a black body fac- 
ing the night sky cause the surface to 
get colder than the surrounding air? 

Larry Lapanne, Maitland, Fla. 


The answer is yes. This effect is most 
prominent in regions of the country 
where there is little vegetation, humid- 
ity is low, and the air is clear. Under 
these conditions it is common for sur- 
faces to be 10 degrees or more cooler 
than the surrounding air at night if 


one may find the upper surface of an 
automobile covered with ice in the early 
morning when the air temperature is 
above freezing. Once you become aware 
of this effect, you will notice many ex- 
amples of it. 


Attic-insulation tips 


I am finishing an attic bedroom and 
need to insulate the ceiling. I plan on 
extending the present 2 x 6 rafters by 


adding 2x3s to them below. Then I 
will leave a two-inch air gap with six 
inches of fiberglass (R-19) with a sheet 
of Ya-inch thick foam and a vapor bar- | 
rier. Is this the best approach? 
Thomas LaFisca, Yardley, Pa. 


The air gap offers only an R-1 insula- 
tion level for all your effort of adding 
the 2 x 8s. I suggest that you use thick- 
er foam insulation (polystyrene foam | 
has an R-value of 5 per inch) to achieve 
your R-19 goal. Foam is easier to in- 
stall but costs a bit more, depending 
how and where you purchase it. The 
vapor barrier on the inner surface is a 
good idea. 


Wind-power information 


I want to generate my own power and 
heat from the wind. Where can I find 
information on wind-powered elec- 
tric generators? 

Murray Duncalfe, Brandon, Man. 


The best place to start is to acquire a 
copy of the Spec Guide—Energy Prod- 
uct Specifications, from SolarVision (7 
Church Hill, Harrisville, N.H. 03450). 
In section 4, you will find 25 pages of 
listings of wind equipment, with tech- 
nical specifications and costs. Towers, 
controls, and other accessories are also 
included. 


Calculating R-values 


Im trying to figure out the R-value 
of my walls. The walls consist of vinyl 
siding, 100-year-old cypress siding, a 
six-inch air space, one-inch tongue- 
and-groove inside walls, and a 12-inch 
dry wall. | 

Wesley Benjamin, Galveston, Texas | 


The insulating value of your walls is 
about R-5. The breakdown is as fol- 
lows: vinyl siding, 0.3; wood siding, 
0.9; tongue-and-groove wall, 1.2; dry- 
wall, 0.5; air cavity, 1.0; and the inte- 
rior and exterior air films, about 1.0. 
You can find extensive tables of R- 
values in many books, such as Other 
Homes & Garbage (Sierra Club Books, 
2034 Fillmore St., San Francisco, 
Calif. 94115), and one I wrote, called 
Solar Heat Design Process (McGraw- 
Hill Book Co., 1221 Ave. of the Amer- 
icas, New York, N.Y. 10020). Literature 
is also available from major insula- 
tion manufacturers. 

Got a question on an alternate energy such as solar, wind, 
water, or wood? Wondering about energy-conservation tech- 
niques for home heating or cooling? Every other month, al- 
ternating with "Adventures in Alternate Energy," Jan Kreider 
answers selected questions from readers. Send yours to En- | 


ergy Questions, POPULAR Science, 380 Madison Ave., New 
York, N.Y. 10017. Queries can't be answered by mail. 


Small Wonder 


At last, pocket-size radar protection. 


Quite simply, PASSPORT is the 
smallest superheterodyne radar 
detector ever made — only 4" tall, 
234" wide, and 42" long. It fits your 
pocket as easily as a cassette tape. 


Small means 
nearly-invisible protection 


This miniaturization is possible 
only with SMDs (Surface Mounted 
Devices), micro-electronics com- 
mon in satellites but unprecedented 
in radar detectors. The result is 
exactly what you'd hope; high 
performance in a low-profile package. 
And the response is exactly what 
you d expect. The experts at Car and 
Driver said, "In a word, the Passport 
is a winner” 

The magazines report excellent 
performance. More than early warning, 
PASSPORT also provides a precise 
measure of radar range. Simply turn 
PASSPORT on and set the volume level. 
At radar contact, the alert lamp lights 
and the variable-pulse audio begins a 


In PASSPORT, 102 SMDs ( right) do the work of 
ordinary transistors, resistors and capacitors. 


slow warning: “beep” for X band radar, 
"brap for K band. Simultaneously a 
bar graph of Hewlett-Packard LEDs 
shows signal strength. A photocell 
even adjusts the alert brightness to 
the light level in your car 


Small means 
the size of a cassette tape 


As you get closer, the pulse 
quickens and the bar graph lengthens. 
And if you should want to defeat 
the audible warning during a long 
radar encounter, a special switch 
allows you to "mute" the audio, yet 


leave PASSPORT fully armed for the 
next encounter. You get the complete 
radar picture. 


Small means 


never having to go without 


You can take PASSPORT any- 
where: on an airplane to another 
city, or to work for trips in the company 
car. Just install on dashtop or visor, 
then plug into your lighter PASSPORT 
keeps such a low profile, it can be 
on duty without anyone noticing. 
And PASSPORT comes complete with 
a visor clip, windshield mount, 
straight cord, coiled cord — even a 
leather travel case. And we back 
PASSPORT with a full one year limited 
warranty. 

Try PASSPORT at no risk. Call 
us toll free to order When your 
PASSPORT arrives, take the first 30 
days as a test. If you're not completely 
satisfied, return it and we'll refund 
your purchase and your mailing 
COStS. You can t lose. 
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PASSPORT 


RADAR:RECEIVER 


Call Toll Free 800-543-1608 
Cincinnati Microwave 
Department 100-016-C13 


One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


IF IT DOESN'T FIT IN MY CI 
IT DOESN'T FIT IN MY LIFE 


"A man's got to have rules, and my #1 rule is if it doesn't 
fit in my Chevy S-10, it doesn't fit in my life. That means 
'm always ready to load up my S-10 and move on to a 
new adventure. | equipped my S-10 to haul a whole 
bunch and even tow a lot so I'm never really roughing 
it. And with the available fuel-injected 2.8 Liter V6 and 

five-speed overdrive tranny, this baby eats up the 
miles. If you're a 4x4 man like me, shift-on-the-fly 
Insta-Iracs standard on all S-10 four-bys. You can 
even order a beefy off-road suspension and gas 
shocks so ‘anywhere you want’ really means any- 
where. Hey, if it doesn't fit in my Chevy S-10, it 
doesnt fit in my life” 


A" ' 
EI 


Light bar shown can be purchased through 
outside suppliers. This is not a safety device. 


Let's get it together...buckle up. 


“Who else would help you 
save money for college and give you 
an education af the same fime: 


SP4 lvan Torres, Rocket Launch Systems 

"L always figured on going to college. What I wasn't sure about was how to pay for it. So I checked out 
the Army. It turned out they could help me a lot, with money for school. And with my future. 

"See, I wanted to learn about high-tech computers; they sent me to school. When we go to the field 
and I do my job, the whole mission gets off. And thats a real good feeling. 

"But the Army teaches you other things, too... how to work with the soldier next to you. How to get a 
job done right. You learn to care more about people, too. Really, being in the Army teaches you about life." 

With the New GI Bill Plus the New Army College Fund, you can earn over $25,000 for college. While 


you learn things no one can put a price on. Just ask Ivan Torres. To learn more 


about the Army's educational opportunities, see your local Army BÉ ALLYOU CAN BE. 
Recruiter. Or call toll free 1-800-USA-ARMY. 
us a ub ee ae ee 


Electronics Newsfront 


By JOHN FREE 


Instant TV prints 


A Kodak engineer slips a tiny mag- 
netic floppy disk into a video recorder- 
player. Prerecorded still images on the 
disk flash like a slide show on a near- 
by TV. As I watch, another machine 
"captures" one of the still pictures, re- 
cording it on a sheet of instant film. 

Kodak says the new Still Video Sys- 
tem 7000, unveiled last fall, will be 


| used initially in medicine, real estate, 


| videodiscs, and computers. Sharper | 


and law enforcement. But home use 


is also anticipated. The hard-copy | 3 


print imager (below right), slated for 
early 1986 test marketing in some cit- 
ies, has a suggested price of $700. At 


this writing, Kodak had not set a price | 
on the magnetic-disk recorder-player | 


(below left), still undergoing design 
changes. 

Both devices can function indepen- 
dently. The hard-copy imager captures 
video frames from sources such as 
VCRs, TV cameras and monitors, 


pictures are possible from sources that 
have RGB (red, green, blue) outputs 
instead of composite video. Prints I 
saw seemed satisfactory for the small 


format but were not sharp enough for | 


enlargement. 
Kodak's recorder-player puts 50 


| half-frame video images on each 
| cracker-size video floppy disk. Stan- 


| store and play 25 full-frame pictures. 


dard (full-frame) TV pictures are cre- 
ated by averaging scan lines in each 
half-frame image to generate missing 
lines. Future models may optionally 


| Kodak is refining equipment for photo | 
dealers that transfers film images onto | 


disks for easy TV viewing. 
What's missing for both gadgets is 


| a reasonably priced still-frame elec- 
tronic camera. Sony unveiled its pro- | 
totype Mavica camera some time ago - 


[^Electronic Photography," PS, Dec. 
'81]. But high-resolution image chips 
needed for these cameras still aren't 
ready for mass production. Kodak 
claims that electronic cameras for con- 
sumers wont be available for 10 years, 
although professional models should 
appear sooner. The Japanese, whose 
portable VCRs demolished the 
eight-mm film market, may have a dif- 
ferent timetable. 


Megabit chips and wafers 


AT&T says its megabit (million-bit) 
memory chip slated for full production 
in early 1986 will help create signifi- 
cant changes in the computer indus- 
try. The chip, smaller than a dime 


(left), has components only 1.3 microns | 


(millionths of a meter) wide, and em- 
ploys the same low-power semiconduc- 
tor technology used for digital-watch 
chips. 

Artificial intelligence, animation, 
and high-resolution graphics—tasks 
once limited to large-memory compu- 
ters—will become feasible on desk-top 
machines, say AT&T scientists. With 
a 32-bit processor, a megabit-chip com- 


| puter “has essentially all the power 


of today’s main frame and could some- 


| day be cheap and small enough to be 


sold as a personal computer,” says Bob 


Lucky, an AT&T research executive. | 


IBM already produces megabit chips 


for its equipment. Other U.S. and Jap- 
anese firms are also introducing mega- | 


bit designs [“Bits & Bytes," PS, Oct. 
85] with four times the capacity of 


| current 256-kilobit chips. 


Meanwhile, Inova Microelectronics 
Corp., in Campbell, Calif., may have 
eight-megabit wafer memories ready 


| by 1987. Instead of slicing separate 


chips from wafers, Inova links good 
chips together on silicon discs, bypass- 
ing defective circuits. Another firm 
that attempted to make entire com- 


| puters on wafers ["Giant Microcircuits 


for Super-Fast Computers," PS, Jan. 
'84] abandoned the project. 


Taped digital audio 


A standards group in Japan has ap- 
proved two new formats for digital- 
audio tape recorders: Rotary-head 
machines will use VCR-like technol- 
ogy; fixed-head decks will record 


Continued | 
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parallel tracks of data. Prototype re- 
corders using cassettes somewhat 
smaller than conventional tapes have 
already been demonstrated. 


| Desk utilities on a disk 


A low-cost software package for Mac- 
intosh computers offers numerous fea- 
tures, reports West Coast Editor Jim 
Schefter: 

“SideKick, by Borland International 
[4585 Scotts Valley Dr., Scotts Valley, 


Calif. 95066], is a set of nine pro- 
grams, or desk accessories. One, two, 
or all of them can be installed on any 
program disk or a hard disk. The 
whole set [$45] adds only 36 kilobytes 
to a disk. 

"Among them is one of the best text 
communications [for transmitting 
text by telephone] programs I've tried. 
Its advantage is that, like the other 
programs, it loads and runs without 
disrupting other programs already 


running. Even better, it will transmit 


Nordic rack 
Cross Country Skiing Exerciser 


Builds Cardiovascular Fitness More Effectively 
Than Other Exercisers 


"NordicTrack provides the 
same superior fitness 

building benefits as 4 
real X-C skiing." 


NordicTrack duplicates the smooth, rhythmic 
motion of cross country skiing, recognized by 
health authorities as the most effective fitness 
building exercise available. 


Jarless Action is Better 


"~ Than Running 


Í World Cup Winner 


| Exclusive Flywheel Action 


Provides unmatched smoothness and 

| continuity from stride to stride. Motion and 
resistances are same as real skiing. 
Folds Compactly 

| Requires only 15" x 17" floor space. 
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Does not cause joint or back problems. 
More complete. Resistance on arm motion 
provides a superior upper body exercise. 


More Complete Than 
Exercise Bikes 

Adds important upper body exercise and 
provides more uniform leg muscle usage. 
Higher pulse rates, necessary for building 
fitness, seem easier because more muscles 
share the exercise. 


More Effective and Safer Than 
Rowing Machines 

Safer because no dangerous back strain 
loads imposed. Scientific tests prove 
Nordic ] ۲۵۵۷ 5 skiing motion is superior 

to rowing for building fitness. 


Burns off 200 - 600 Calories 
per 20 Minute Workout 


For effective weight control. 


Free Brochure. Call 


800-328-5888 


Minnesota 612-448-6987 


141PS Jonathan Boulevard North 
Chaska, Minnesota 55318 


or receive text files in the background, 
leaving the screen free for you to con- 
tinue other work. 

“Other programs include a multi- 
function calculator, an analog clock 
with a sweep second hand, a mini 
word processor, a print spooler for 
printing out while working on another 
program, a calendar book, a mini data 
base with an alarm function, and a 
telephone dialer and data log. The 
ninth accessory is a data base of North 
American area codes.” 


Shrinking CD players 


Sony says its latest Discman D-7 por- 
table CD player is 40 percent smaller 
than its original D-5 [PS cover story, 


| May 85]. The $300 D-7 is only'%6-inch 


high, so even atop its supplied 4.5-hour 
rechargeable battery pack (below), it’s | 
smaller than a D-5. The D-7 laser 
pickup is coupled to a flywheel for 
greater stability. You can program 16 
selections in any order, or let the D-7’s 
computer randomly “shuffle” playback 
order. New portable CD players with 
Technics and Pioneer labels are also | 
in stores. 


| 2.5-inch microdisks 


Compact 3.5-inch computer floppy 
microdisks, developed largely by Sony 
[^War of the Microdisks," PS, Dec. '83], 
are used for many new machines. 
Apple Computer's Macintosh helped | 
establish the shirt-pocket-size hard- 
case disks, which are protected from 
dirt by a metal shutter. Now, a 2.5-inch | 
floppy microdisk and drive have been 
introduced by Japan's Hitachi Maxell 
and Suwa Seikosha. The tiny disks | 
store some 500 kilobytes of data. (Up- 

dated 3.5-inch disks often store about 
800K, although higher capacities are | 
expected soon.) The new disk drives, 
which can operate on throwaway bat- 
teries, are suitable for portable micro- 
computers that fit a briefcase. 


Sneakers that think 


PUNA 
COMPUTER SHOE 


Im. em a ee ee تق‎ 


t READ DATA FROM SHOE 

5 SELTEM HOMTHLY STATISTICS 
- REUIEM TEAR TO DATE STATI 
- EDIT/REUTEM GORL FILE 
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Peripheral? Puma’s $200 system con- 
sists of shoes, a program disk, and a 


At first blush, it sounds about as log- 
ical as sticking a banana in your ear. 
Yet it is now possible to enter data 
generated by a pair of running shoes 
into your home computer. Why would 
you want to do that? 

Runners who keep time and dis- 
tance records will want to, says Puma, 
which recently unveiled its Puma RS 
Computer Shoe and Software Pack- 
age. “Runners are meticulous record 
keepers,” notes Puma president Ted 
Bertrand. 

After calibration for an individ- 
ual’s running style, Puma's software 
converts data generated by sensors in 
the right shoe into time, distance 
run, and calories expended. Goals also 
can be set, with the computer auto- 
matically displaying distance run 
and distance required to reach the 
goal. Even the sneaker can be pro- 
grammed for a specific distance; when 
it’s achieved, the shoe beeps (not too 
loudly, one hopes). 

Not to be outdistanced in the smart- 
shoe race, Adidas and Nike have also 
announced versions. The Adidas Mi- 
cropacer ($100 in nylon, $125 in leath- 
er) has a liquid-crystal display that 


cable to hook right shoe to an Apple 


STICS 


Ile (or Commodore 64) computer. 


Smart tongue of the Adidas Micro- 
pacer shows data on an LCD. Helpful 
hint: Don't read it while running. 


reveals accumulated distance, average : 


pace, total elapsed time, and calories 
burned. À switching device under the 
big toe provides input. Nike won't re- 
lease details on its smart shoe; the 
company says it's still under devel- 
opment.—R. L. Stepler 


NEW FREE BOOK 
DISCUSSES 


OW TO — 
SELL YOU 
INVENTION 


Do you have an invention you intend 
offering to manufacturers on a sale or 
royalty arrangement? If so, by all 
means write for our free booklet as a 
guide, whether you do it yourself, or 
employ us to help you. 

It's free for the asking and here are 
just some of the subjects it covers. 

* How to Describe Your Invention so 
Manufacturers will take Notice 

* The Next Step to Take if a Manufac- 
turer Shows Interest 

* Approximate Royalty Rates Man- 
ufacturers are Currently Paying 

* [f Your Invention is Sold Outright 
for Cash 

* Or, Part Cash, Part Royalty 

* Submitting Your Invention Before 
Patenting 

Our reason for giving away information 

we've gathered over our 26 years in this 

business is simply that we hope you 

read it and employ us at our reasonable 

fee rather than do it yourself. But that 

will be for you to decide. 

But understand, we are not promot- 
ers, developers, brokers. Ours is a tech- 
nical service of writing descriptive 
materials for your invention and select- 
ing the right manufacturers who poten- 
tially should be interested in it. The 
materials we prepare are your property. 

We are not patent attorneys. For 


questions ا‎ proprietary rights, 


searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But back to the booklet. We want you 
as a client but only if, after reading it, 

ou think you need us. Otherwise the 
odek will show you how to do it your- 
Sell. 

Use the coupon below. We'll rush the 
booklet to you. No obligation whatever. 
(But please no drawings or models at 
this point.) 

REFERENCES: Your own bank, at- 
torney or Chamber of Commerce. 

Mail the coupon Today. Please en- 
close $1 for postage and handling. 
Kessler Sales Corp., Dept. D-71 Fre- 
mont, Ohio 43420. 


r MAIL THIS COUPON ۶ 


Mr. K. O. Kessler, President f 
Kessler Sales Corporation i 
Dept.D-71 Fremont. Ohio 43420 


Please mail me the FREE booklet explaining W 
how to go about selling my invention. This J 
does not obligate me in any way. | am enclos- 


ing $1 for postage and handling. so rush the i 
booklet by return mail. [| 
Name I 
L 
Street Address Į 
E 


City State Zip - 
P————— IIT I 


"Say, Smokey—" 


A clinic on cars by Smokey Yunick, 
America's most famous mechanic 


Cold-weather headaches 


During the winter months, my Dodge 
Omni's *check engine" light often il- 
luminates. When this happens, the ox- 
ygen converter near the manifold 
overheats and gives off a reddish glow, 
the crankcase becomes contaminated 
with gasoline, and oil shoots out of the 
dipstick hole. Also, the car sometimes 
| lacks power after a cold start. The 
| power gradually returns but surges 
badly until it smooths out. Any 
| suggestions? 

J. D. Smalley, Saginaw, Mich. 


Your problems are being caused by the 
PCV valve freezing up and by a sticky 
choke that probably needs adjustment. 
To fix the PCV valve, consult Chrysler 


| Service Bulletin No. 14-45-82, dated | 


| January 24, 1983, if your car has the 
1.7-liter engine; if it has the 2.2-liter, 
use Bulletin No. 14-46-82, dated Jan- 


| uary 13, 1983. A spray-can penetrant | 


should take care of the sticky choke; 
readjust it to factory specs. 


| Tricks of the tread 


I live in the Denver area, where 
streets can be icy up to 10 months of 
the year. I've heard of a new tire-tread- 
cutting process called “siping” that is 
supposed to increase traction and 
tread life. Would you recommend it for 
the expensive tires on my Porsche 944? 

Joseph M. Brice, Aurora, Colo. 


| Assuming it's done correctly—not so 
deep as to damage the cords—it works, 
and I'd do it. It helps a lot on snow 
and ice; however, it doesn’t do much 
| good in mud. 


Of mice and men 


I own a 1980 Volkswagen Rabbit die- 
sel, which uses a timing belt. The belt, 
unfortunately, is completely enclosed, 
making it impossible to check for wear 
and proper tension. When I asked a 
VW service manager why this is so, 
he replied, ^We had trouble with mice 
building nests in there." Would remov- 
ing the cover or cutting an inspection 
hole in the top cause any problems? 


Im willing to take my chances with | 


the mice. 
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Joe L. Randles, Willoughby, Ohio 


| I wouldn't tamper with that cover; it's 


there to keep snow, water, paper, stones, 
and other foreign objects away from 
the belt. Belts are sensitive to any for- 
eign material coming between the drive 
gears and the belt-contact surfaces. 
Also, a visual inspection wont tell you 
whether a cam-drive belt needs replac- 
ing; the best way to go is to change 
the belt after 60,000 miles. lve heard 


| many stories about cats being found 


in the engine compartment—-maybe 
they're looking for a mouse dinner. 


Thirsty for oil 


۱ My 1983 Pontiac 6000 LE with the 


2.8-liter V6 engine uses a quart of oil 
every 1,300 miles. There are no leaks, 


| and the exhaust fumes look OK. The 


dealer and the regional reps claim 
that this is normal and that I should 
not worry until consumption rises to 
a quart every 800 miles. Can anything 
be done now? What about after the 
warranty expires? 

Raymond J. Manzo, Succasunna, N.J. 


Normal oil consumption for ۳ 
model ranges from 700 to 5,000 miles 


| per quart. Consumption will sometimes 
| decrease as a car gets older, but you 


can't bet on it. Ideally, you should get 
2,000 to 3,000 miles per quart, but 
1,300 is well within acceptable limits. 
A mistake during the break-in period— 
such as draining the break-in oil too 
soon, driving too hard, or using an 
additive—could have made things a bit 


worse. 


Camshaft woes 


I am about to replace the camshaft in 


| my 1978 Honda Accord for the third 
| time. Each previous camshaft has 
lasted only 35,000 miles and has de- | 


veloped severe wear in the No. 4 cyl- 
inder lobe and rocker arm. The engine 
has received excellent care, and all 
cylinders show a compression of 120 
psi. The dealer cannot find anything 
wrong, but I believe that this is not 
an isolated problem. 

Jerry Frederick, Bloomington, Ind. 


Today’s cars are having more cam 
trouble than ever because cams are 
working harder than ever: Different 
cam profiles, increased spring pressure, 


and hotter-running engines and oil are 


eating up cams like crazy. I believe that 
the replacement of slip-and-slide cam 
lifters with roller lifters will eventu- 
ally result in improved cam life and a 
small fuel-mileage gain to boot. In the 
meantime, you can keep your car's cam 
alive longer by not following the trend 
to extended oil-change intervals. The 
extreme-pressure additive in oil is gone 
out the tailpipe in 4,000 to 5,000 miles, 
and after that you're headed for trou- 
ble. Change the oil every 3,000 to 4,000 
miles; it’s cheaper than a new cam. 


Locking brakes 


The left rear wheel on my 1981 Chev- 
rolet El Camino locks when the brakes 


| are applied firmly. I’ve had the rear 
| drums turned and new brake shoes 


and wheel-cylinder kits installed. 
Nothing seems to help, and I'm afraid 
to go out on the road until I find an 
answer. 

Jim Brotherton, Bryan, Texas 


First, see if the brake-line pressure is 
higher to one wheel than to the others. 
Then check for unequal anchor adjust- 
ments, including the retraction springs. 


| If everything is OK, try jacking up your 


vehicle from the rear by inserting an 


| angle iron across the frame rails and 
| jacking from the center point (don't 


stick the jack under the differential 
housing). See whether both rear wheels 
come off the ground at the same time. 
If they don't, the side-to-side weight 
distribution is unequal due to a weak | 
spring, a worn hanger, or a suspension 
component bent in an accident. Still 
haven't found anything? Try putting 
some weight in the left-rear section of 
the truck bed; about 100 pounds of 


| sand or gravel should help somewhai. | 


Engine is all wet 


Since new, my 1980 Ford Fiesta has 
had problems on the highway in the 
rain. Spray kicked up by other cars 
gets under the hood, and the engine 


| begins to miss badly. Stopping for five 


minutes or so brings things back to 
normal. I’ve replaced the distributor 
cap and coated the connections with 
silicone, to no avail. Can you help? 

Charles ۲ Huettner, Little Falls, N.J. 


The ignition coil in that model is prone 
to cracking. Try replacing the coil, and 
waterproof the top after you install it. 

Got a car problem? Send it to "Say, Smokey," POPULAR | 
Science, 380 Madison Ave., New York, N.Y. 10017. All let- 


ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 


| not reply to letters not selected for publication. 


ebates up to $6 
on Delco Freedom 
Batteries. 


PARTS GENERAL MOTORS CORPORATION 


Please note terms: 

1. Offer good in U.S.A. 2. This coupon must not be mechanically reproduced and must accompany your request. 

3. AC-Delco direct or indirect retailers, including Direct Accounts, Jobbers, Dealers and service installers are not 

eligible. 4. Please allow up to 90 days for redemption. 5. Circle the price of the Delco Batteries purchased on the 

retail purchase receipt or cash register tape. (Receipt must be dated between December 1, 1985, and February 1, 
nepare 1986.) 6. Include a copy of the Battery Warranty Credit tag with the battery part number and serial number for 

proof of purchase. Limit two (2) rebates per family or addressee. (No clubs, groups, organizations or associa- 
C] 72 Series 4 ۱ 0 0 n tions.) 7. Complete the rebate coupon and mail it together with a copy of the Battery Warranty Credit tag and a copy 
شش‎ of the retail purchase receipt or cash register tape by February 15, 1986, to: Delco Battery Rebate, 
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P.O. Box 5188, Kalamazoo, MI 49003-5188. 


1J Vo ager & a , (Retain original sales receipt and batlery warranty credit tag for warranty coverage, if necessary.) 

60 Series $5.0( 

meng ia Name 
[150 Series $ $4.00 
| » be n^ Address 
[ 40 Series $3.0( 
۱ Cit State ZIP = 

Offer ends 2/1/86. Void where prohibited. 
Refund requests must reach us by 
Feb. 15, 1986. Dept. PS 1217 Vehicle Make — Year 
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Grazing the grass (clockwise from top): BMW 635CSi, Buick Riviera T Type, Oldsmobile Toronado 


POPULAR SCIENCE CAR TEST #202 


Total cars tested to date: 729 


0 


luxury coupes. 


A BMW 685CSi may be worth every cent of its $41,000 sticker price, but not because it 
outperforms the far less expensive Buick Riviera or Olds Toronado. Our instrumented 
tests reveal that Detroit has closed the performance gap faster than the experts predicted. 


By JACK KEEBLER 
Photos by Greg Sharko 


| eve all come to expect excep- 
Woo: short, stable stops 

from cars with anti-lock brak- 
ing systems [PS car tests, Aug. and 
Dec. '85]. The longest anti-lock stop 
up until this test was a remarkable 
130 feet. 

Naturally, I expected the anti-lock- 
equipped BMW 635CSi tested against 
the Buick Riviera T Type and Olds- 
mobile Toronado to provide a similarly 
short stop. It didn't come close. In fact, 
both the Riviera and the Toronado 
without anti-lock braking systems 
stopped shorter than the 635. ۲۱۱ ex- 
plain why later. 

There was something mysteriously 
absent during the 635's final stop. 
Later, it occurred to me that the miss- 
ing element was the characteristic 
pedal-pulsing action of the anti-lock 
system [PS, Nov. '84] underfoot. A look 
at the spec table reveals that the 
BMW's initial (cold) stop was 166 feet. 
But unlike the brake tests conducted 
by some magazines, which record only 
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a single best stopping distance, the PS 
test also checks a vehicle's resistance 
to brake fade, the loss of braking power 
(usually due to heat buildup) after sev- 
eral stops. This is done by recording 
the first stop with cold brakes imme- 
diately after the vehicles arrive at the 
test site. The second (hot) stop isnt 
recorded until after the vehicles' brakes 
are warmed by 10 stops from 60 mph 
at a 4-g deceleration rate. The rea- 
son for the pulsing action's absence: 
The heated brakes had faded and 
werent capable of providing enough 
friction to lock the wheels and cause 
the tires to skid. The anti-lock sys- 
tem was never triggered. (Several 
stops done after the brakes had recov- 
ered activated the anti-lock braking 
system.) 

Anti-lock is not available on the Riv- 
iera or the Toronado this year, but I 
was impressed with the standard four- 
wheel disc brakes on these coupes. My 
notes recorded immediately after the 
Buick and Oldsmobile were run down 
the brake lane expressed two strong 
impressions: First, the braking sys- 
tems in both GM models allow fine 


adjustments in the amount of pressure 
exerted on the pedal. Experts describe 
this as a braking system that provides 
good modulation, or "feel." It's a qual- 
ity that allows the driver to get the 
most out of the available braking 
power. Second, despite a front-end 
weight bias that might have caused 
rear-wheel locking and resultant skid- 
ding or instability, the two GM front- 
drives stopped straight and true in the 
lane with absolutely no skidding and 
no recorded fade. 

The brake test was only one of the 
instrumented evaluations in a test 
that brought together two of General 
Motors' newest front-drives against 
one of Europe's finest luxury sports 
sedans. Acceleration, high-speed han- 
dling, and low-speed maneuverability 
tests all provided some surprising 
results. 


Power to spare 
The BMW 635CSi is equipped with 
a 3.4-liter in-line six-cylinder engine 
that easily lives up to the marque's 
almost legendary reputation for 
Continued 
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Radio Shack's affordable new radar detector 
with False Alert Suppression Technology 


The more you drive, the more 
you need Radio Shack's hot 
new Road Patrol XK™ with 
FAST. It has a GaAs Schottky- 
barrier diode front-end and dual- 
superhet design for incredible 
sensitivity. Plus our exclusive 
FAST circuit that dramatically 
reduces interference from other 
detectors. The combination 
gives you reliable, long-range 
protection with a minimum of 
false alarms. 

Road Patrol XK features 
Radio Shack's unique Triple 
Warning System. You can 


Not sold where prohibited. Use may ber 


choose a tone, a light or both 
that pulse faster (or slower) to 
indicate the relative distance 
to radar. 

Road Patrol XK is easy to in- 
stall and easy to remove for use 
in another vehicle or storage. Its 
cigarette lighter plug and fully 
automatic polarity system as- 
sure trouble-free operation in 
any 12-volt car or truck. 

For dependable and afford- 
able "travel insurance" think 
FAST and get Radio Shack's 
new Road Patrol XK today. Ask 
for 422-1612. Only $149.95 or as 


low as $20 per month with 
Radio Shack/CitiLine credit. 


Radio 6 


A DIVISION OF TANDY CORPORATION 


| FREE 1986 CATALOG 


Mail to: Radio Shack, Dept. 85-A-308, 
300 One Tandy Center, Fort Worth, TX 3 


Address 


| 
| 
| 
| Name 
| 
| 


ulated by state or local law. Price applies at participating Radio Shack stores and dealers. 
CitiLine is an open-ended credit plan from Citibank. Payment may vary depending on balance. 


The Olds Toronado provided straight, 
stable stops, but its hot stopping dis- 
tance was bested by the Buick T Type. 


The Buick Riviera T Type chops 
through the low-speed slalom run. (Note 
the negligible amount of body roll.) 


The 635CSi rewards the test driver with 
a remarkably fast 70-mph pass through 
the lane-change maneuver. 


smoothness. To compete more closely 
with the automatic transmission-only 
GM coupes, the 635's six-cylinder was 
also bolted to a four-speed automatic. 
This drive train's performance is im- 
pressive. Gear changes occur so smooth- 
ly and quietly that keeping one eye on 
the tachometer's rpm drop is the only 
way to be sure a shift has occurred. 
The BMW's engine-transmission com- 
bination provided a 10.4-second zero- 
to-60 mph average. That was almost 
a second faster than the GM models 
—significant at these low times. 
The Buick was the next quickest 
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h-performance image continued 


with an 11.1-second average. The 
Oldsmobile's average, with essentially 
the same engine and four-speed auto- 
matic transmission, was just 0.1 sec- 
ond slower. Though edged by the 
BMW's outstanding acceleration num- 
bers, these are excellent times for do- 
mestic luxury coupes. 

One important explanation for the 
strong performance by the Riviera and 
Toronado is a European approach to 
engine design. The 3.8-liter V6 in both 
cars is fitted with a multi-point fuel- 
injection system, a tuned aluminum in- 
take manifold, and a tuned exhaust sys- 
tem. Another important reason for the 
close contest: curb weights that were 
within several hundred pounds of each 
other. Traditionally, overweight do- 
mestics have tipped the scales at almost 
4 ton more than the European compet- 
itors. In this test, the Buick and 
Olds actually weighed less than the 
BMW. 


Handling 


Without question, the most danger- 
ous test PS does is the high-speed 
lane-change maneuver. In the best 
cars the speeds are in excess of 65 
mph. A glance at the spec table re- 
veals a 70-mph pass by the BMW, with 
the two GM front-drives tied at 67.1 
mph. These raw numbers, however, 
could lead to misinterpretations. In 
this test each car makes a maximum 
of four passes through the high-speed 
grid. But because of the dangerously 
high speeds, any car that passes through 
the course at better than 65 mph is 
given a top rating and parked—even 
if it exceeds 65 mph on its first pass. 
The Buick and the Olds recorded their 
65+ mph runs on the first pass. The 
BMW required some time for famil- 
larization and didn't exceed 65 until 
its last run. In essence, the GM cars 
felt more comfortable and accurate in 
this test, despite their lower recorded 
speeds. 

The low-speed slalom does not pose 
the same dangers as the high-speed 
test, so no cutoff speed is imposed. The 
test provides an evaluation of low- 
speed maneuverability. The driver 
makes four runs through the grid, and 
the fastest run without knocking over 
any cones is recorded. The Olds Toro- 
nado was the best by 0.5 mph. The 
BMW and Buick tied for second. The 
front-drives seemed to have a real ad- 
vantage in this arena. The weight over 
the drive wheels seemed to provide ad- 
ditional traction, which could be used 
to pull the car through the openings 
in the grid. The BMW, however, was 
sensitive to excessive throttle. Too 
much gas would break the rear wheels 
loose and cause speed-robbing slip- 
page. À more precise driving style was 


required to steer it through the tight 
course. 


Cabin comfort 


A luxury sports coupe is designed 
to provide both comfort and conve- 
nience, as well as performance. With- 
out question, the Buick Riviera had 
the most completely equipped interior. 
One of the Riviera's most remarkable 
features is a touch-sensitive CRT 
screen located in the center of the 
dash. (A switch panel made of plastic 
film is placed over the CRT screen. It 
uses ultra-thin wires to send signals 
to the control circuitry) Buick calls 
the system the Graphic Control Cen- 
ter. By simply touching the screen I 
could call up six display pages. A sum- 
mary page provides partial informa- 
tion on five functions: climate control, 
trip computer, diagnostics, radio, and 
gauges. I found the CRT handy and 
easy to use. 1 do, however, recommend 
that Riviera owners spend an hour 
learning to use the screen before ven- 
turing out onto the roadways. Trying 
to learn the system at speed could be 
dangerously distracting. 

The Riviera's four-wheel indepen- 
dent suspension provides an exception- 
ally smooth ride. This is surprising, 
especially when the (Level III) suspen- 
sion's outstanding handling is consid- 
ered. Our test Buick's smooth ride was 
further enhanced by a pair of the most 
adjustable red leather buckets in auto- 
dom. On the door's armrest are con- 
trols marked CUSHION TILT, UP, DOWN, 
FORE, and AFT. Another control box on 
the side of the seat cushion has several 
more power adjustments including an 
inflatable lumbar and a telescoping 
thigh support. 

If possible, the Toronado's ride 
seemed smoother than the Buick's 
—even with Oldsmobile's firmest FE3 
handling suspension. The softly con- 

Continued 


PS ratings— 
test report in a nutshell 


The ratings are based on test results and | 


| measurements. Results should be read with 


the understanding that they reflect tests 
only on our sample cars. An excellent rating 
is 5 points; very good, 4; good, 3; fair, 2; 
poor, 1; very poor, O. 


BMW 
635C5i 
Buick 

T Type 
Toronado 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Author's opinion 
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Continued 


toured buckets covered with rich- 
looking black leather added to this 
smooth-ride impression. The instru- 
ments in the Olds are easy-to-read 
LED displays. Though I still prefer the 
dial and needle gauges, these second- 
generation LEDs convey information 
effectively. In the center console is 
a Japanese-style comfort feature—a 
small four-sided drum. Push a button, 
and the drum rotates, presenting a cup 
holder, a coin holder, a cassette holder, 


Shattering Europe's high-performance ima 


and a flat face I used as a tiny desk 
for scribbling notes. 

The 635CSi’s chassis solidity sug- 
gests that the BMW coupe was ma- 
chined out of a solid billet of steel. The 
only sound in the cabin was the rather 
loud wail of the engine and the creak 
of leather. Unfortunately, the BMW’s 
ride suggests that its coil springs were 
also cut from the same unyielding 
block of alloy. 

The tan leather buckets in the 635 


Test results, dimensions, and specs 


ALLSTATE. 


Allstate has lots of money- 
saving ideas for insuring your 
home and possessions, whether 
you live in a house, apartment, 
condo or mobile home. 

Like our Shape Up & Save 
Discounts. You could save up to 
1596, just for keeping your place 
well protected! 

And ask about our optional 
Home Replacement Cost 
Guarantee. It can pay to totally 
rebuild a destroyed home. 

For more money-saving 
home insurance ideas, just ask 
Allstate! 


A member of the 3 n 
Sears Financial Network W Financial Network Ul 


Allstate 


Youre in good hands. 


Allstate Insurance Company, Northbrook, Illinois 


For your FREE Household Inventory 
Record—a handy way to keep track of all 


your possessions—and more Information, 


mark 4. 106 _on page 138 .. 


Policies available in most states. Shape Up & Save Rates and 
Discounts subject to qualifications and local availability. 
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BMW 
| 635C5i 
TEST RESULTS 
|. Acceleration (sec.) 
| 0-60 mph ....... rn, 10:4 
| Brake test (cool 60-0 mph 
-Stopping distance (ft) . An 166 
Pedal pressure (Ibs.) s 58 
` Brake test (hot) 60-0 "T 
|. Stopping distance (E) .. 175 
|. -Pedal pressure (Ibs.) . 30. 
| Interior noise @ 60 mph (dBA). 70 
| Handling test (mph) ... 70.0 
| Maneuverability test (mph) 30.6 
EPA FUEL AML RAGE ۴ 
City . 16 
Calif. dy. 16 


i TEST CONDITIONS Ambient temperature, 75 F; relative humidity, 


DIMENSIONS (inches) i 
Wheelbase '............ ; 103.5 
| Overall length دیص‎ 
Overall height موم ی همیب‎ A 
Overali-widlh: uude 87,9 
"Deck, FIR Lua vein EN MA. 5 
Ground clearance ............... eene 8.5 
Front head room ........... 34.0 
Front hip room ......... میب‎ MERO 
Rear hip room ' ....... 52.0 
Rear leg room (min. ۳ sume: 0 
Rear knee room (min.) . HERREN QE 
Couple distance موه موس یی دوز‎ 26.0 
SPECIFICATIONS 
Engine type .. in-line 6 
Disphicement ( (cu. in. ive 209/3.4 
Compression ratio . 8.0:1 
Carburetion .. Fl. 
Net hp @ rpm . سس‎ 182 @ 5,400 
Net torque (ft. Abs.) @ rpm nossesss 214 @ 4,000 
| Transmission 2 یب‎ is: ری‎ 4-speed automatic 
Axle ratio .......... Mar . 3451 
Tire make eeu e. Michelin 
Tire type Lue meis Radial X 
Tire Size ریب‎ 
Steering uuu.  Waliable-rate 
recirculating ball 
Overall steering ratio sss. 15.71 
Turns, lock to lock ............2 s 5 
Turn diameter (ft) ......... uc ZR 
Front suspension... Independent, 
MacPherson struts, 
doubie-pivot lower arms, 
coil springs 
Rear suspension...)  IMidlependent, 
semi-trailing arms, 
coil springs 
- Front stabilizer-bar diameter (in.) ..... 0.75 
| Rear stabilizer-bar diameter (in.) 0.61 
Brakes .. "e. Disc-disc 
| Brake swept. area ‘3 in). 220 
Fuel tank (gal.) .. c eie ei s TES 
| Trunk space (cu. E eB DAR 
|. Liftover height in.) .. 30.0 
Curb weight (Ibs.) ... ewe. 3,425 
F/R weight distribution (%) .. 56/44 
Base price .. 5 یت‎ IIS 
Price as tested . . $41,765 


| *Estimated price; actual price was not available at press time 


Continued 

Buick 
Riviera Oldsmobile - 
T Type Toronado . 

11.1 11.2 
184 171 

40 30 
16] 168 

33 30 

64 64 

67.1 67.1 

30.6 31.1 

30 30 

19 19 

19 19 
65%; barometric pressure, 30.1 in. Hg 
108.0 107.9 
187.2 187.9 

53.5 52.9 

71.7 70.7 
50 ۵/59 59.9/59 9 

6.0 6.0 

37.8 37.7 

55.9 53.7 

42.7 42.7 

37.8 37.8 

55.4 55:5 

35.7 35.6 

n.a. n.a. 

31.7 31.7 
۷5 V6 
231/3.8 231/3.8 
85:1 &51 
El. El. 
142 @ 4,400 140 («v 4,400 
200 (v 2,000 190 @ 2,000 
4-speed automatic 4-speed automatic . 
2.97:1 297.1 
Goodyear Goodyear 
Eagle GT Eagle GT 
P215/60R15 P215/60R15 
Power, rack and Power, rack and 
pinion pinion 
16.5:1 16.5:1 
n.a. 3.0 
39.0 39.0 
Independent, Independent, 
MacPherson struts, MacPherson struts, 
coil springs coil springs 
independent, Independent, 
control arms, transverse control arms, transverse 
fiberglass leaf spring fibergiass leaf spring 
n.a. 1.22 
n.a. 0.63 
Disc-disc Disc-disc 
n.a. n.a. 
18.0 18.0 
13.7 14.1 
31.0 30.5 
3,309 3,304 
64/36 64/36 
$21,000* $21,000* 


Your guide to every- 
thing that's new in elec- L 
tronics, computers and technical 
education. Over 400 items. Discover 
fascinating kits to build, enjoy and learn 
with, as well as assembled high tech products 
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Europe's image Continued 


had almost as many adjustments as 
those in the GM models, but they 
weren't nearly as comfortable. With- 
out a doubt, they are the hardest seats 
I’ve ever sat on in a production sedan. 


Author's choice: 


It's hard to fault the exquisitely well- 
constructed 635CSi. But the GM front- 
drives offer comparable performance 
for about half the price. I'll choose the 
Buick Riviera T Type. 


Hee HHHH 
| |BMW635CSi | | | | | | . TERO 
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Designed for Today's Realities...and All Your Future Needs Tu d == 
Hem 9 سے‎ 


Monterey Domes sells r m 
home kits for less than T AM eger مکی رف و‎ eli PS 
many new home down Plane Book: ORDER TODAY for dst 36 00. Un- 
payments. Completely conditionally Guaranteed or your Maney Back! 
affordable... remarkably Î C Please rush my 100 page copy of Monterey Domes 
beautiful...our homes are pin زوین مکی‎ A dann soi jue ums 
designed for a lifetime of savings. issembly Manual for an additional $5.00, 

The most energy efficient homes 
on earth...up to 50% more than 
everyday homes. In addition, con- 
struction costs are cut dramatically 
using our patented building system... 
(our 1813 sq. ft. house package is 
just $15,660!) 
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MONTEREY DOMES E SS 
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OWN YOUR OWN SUCCESSFUL TRI-STEEL DISTRIBUTORSHIP! 


How easy is it to service S these cad To give 
you an approximation of how difficult it is 
for a typical person to perform various serv- 
ice operations, we examine each test vehicle. : 
The numbers mean: 1, very difficult; 2, dif- 
ficult; 3, average degree ecc ci 4 easy; 
5, very easy. ^ 


We make it easy with: 
* Low capital investment 
* No inventory requirement 
e Distributor training & support _ 
e Substantial discounts 
e Financing assistance 
e Advertising support 
e Construction assistance coca 
e Single & multi-family designs TAKE ADVANTAGE OF 
° Tre maintenance 1 THE HOTTEST IDEA IN į 0 
e Tremendous energy efficiency — 
SCIES, ING. JOIN OUR ۳۳۹ 
WINNING TEAM 8 
TODAY ! 


 835C5i : 
Buick - 
Riviera 
T Type ۰ 
Toronado - 


| — 


| Checking fluid levels... 
Battery 

| Master cylinder 

| Windshield washer 

| Engine oil 
Coolant 
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Checking the engine - 
Spark plugs 

| ; Distributor 
Oil filter 

| Oil fili 


Replacing hoses 

Upper radiator hose 
| Lower radiator hose 
۰ Heater hoses 
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mr | ۵ 


E ii ۱ iene Select territories now 
* Unique patented designs ۱ iii f " 
a East construction time available with a refund 
e Wide selection of floorplans able $4,950 investment. 
e Custom designs available 

e One-story, two-story, tri-level 


Changing bulbs 
Headlights... 
| Taillights 
Front running lights 
| Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 


For more information 
call [800] 433-5555 or in 
Texas [800] 772-5909. 


1400 Crescent ۶ Denton, TX 
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Chrysler-Maserati 
Turbo convertible 


۳ ۳ 
- r 
pal 
5 


Twenty years ago, Lee Iaccoca went 
to Italy and brought back the potent 
V8-powered Pantera for Ford Motor 
Co. Now, as Chrysler's chief, he's done 
it again. This time, the Italian import 
is a hardtop convertible aimed direct- 
ly at the Cadillac Allanté, which is 
aimed at the Mercedes SL. 

Power for the two-seater (code- 
named the Q-Coupe) will be provided 
by a derivation of the Chrysler 2.2- 
liter four-cylinder engine. Chrysler 
has already completed work on a ver- 
sion of that engine with a 16-valve 
cylinder head and a turbocharger. 
Insiders say the heavily modified pro- 
totype engine produces 200+ horse- 
power. That power will be pushed 
through either an automatic or man- 
ual transaxle and will reach the 
ground through the front wheels. Pro- 
totypes of the car were fitted with 
Goodyear Eagle GT tires with a uni- 
directional tread pattern. That means 
the coupe should corner with the best 
that Detroit now builds. 

Maserati will be stamping the steel 
and building the complete car at the 
Innocenti complex in Milan. (The 
Innocenti assembly plant currently 
builds the Maserati bi-turbo sports 
sedan under contract to Maserati.) 

The Q-Coupe’s styling was exe- 
cuted by Chrysler in Detroit, with sup- 
port from DeTomaso in Italy. And 
unlike the boxy sedans that got the 
new Chrysler Corp. back on its feet, 
the coupe's overall look is one of soft, 
rounded curves. The car is equipped 
with flush headlights and side marker 
lights. The long nose is dominated by 
a large cooling grille centered in the 
hood and a large radiator opening 
below the front bumper. 

Early projections by development 
engineers indicate that the automo- 
bile will land in the U.S. sometime 
next spring. But if you're interested 
in the $25,000 to $30,000 front-drive 
roadster, it might be wise to place your 
order now. Chrysler says that only 
4,000 to 5,000 of the cars will be built. 
Jack Keebler 


There are 50 million small engines out 
there, and many ate waiting for qualified 
servicemen to fix them. NRI can give you the 
training you need to cash in on this opportunity, 
and you learn at home in your spare time, at 
your convenience. 


Includes 5 HP Engine, Power Generator 


You learn by doing with NRI "hands-on" 
training. NRI's Master Course gives you a 
brand-new 5 HP Tecumseh engine to work on. 
Plus a power generator, which generates enough 
120-volt AC to keep your house going during 
outages or give you portable power for weekends 
and vacations. You learn to diagnose problems, 
tuneup and adjust, even tear down for valve and 
ring jobs. And your training includes profes- 
sional tools like an inductive tachometer, volt- 
ohm meter, torque wrench, valve spring and ring 
compressors, complete wrench set, and more. . . 
all to equip you for learning and earning. 


Choice of Two Courses 
NRI's Basic Course puts special emphasis 
on lawn and garden equipment, teaches you the 
theory and practice of ignition, lubrications, 
cooling, and starting systems. Its 30 “bite-size” 
lessons concentrate on one subject at a time to 
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NRI can show you how 
to make money 
repairing small D س‎ 


There's opportunity for the man who 
can service mowers, garden tractors, | 
chain saws, outboards, mopeds, 
motorcycles, snowmobiles... 


let you move at your own pace, give you greater 
clarity and faster learning. 

The same teaching techniques give you 
advanced training on the 45-lesson master 
course. . . training in the repair and servicing of a 
wide range of other motors including generators, 
industrial equipment, even motorcycles. You 
learn to service electrical systems, transmissions, 
clutches, power take-offs, and more. 


Exclusive Factory Training 

Although not required for graduation, 
your Master Course includes five intensive days 
of optional training at the Tecumseh Factory 
Service School. Here, you'll work with master 
technicians and instructors, getting first-hand 
experience in subjects like solid-state testing, 
transmissions and transaxles, engine teardown, 
two and four cycle carburetors, magneto theory, 
troubleshooting, and more. All designed to 
prepare you for success. 


Send for Free Catalog 


Find out for yourself how much NRI 
training can do for you. Send for the free catalog 
with all the facts, descriptions of each lesson, 
and factory training curriculum. No salesman 
will call. Get started on your future today! If 
coupon has been removed, write to NRI 

Schools, 3939 Wisconsin 
Ave., Washington, 
D.C. 20016. 
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Computer talk: 


amazing new realism 
in synthetic speech 


Sophisticated programs that detail the rules of speech, together with electronic dictionar- 
ies for oddball pronunciations, give computers realistic voices instead of reedy, robotlike 
artificial sound. Computers can even imitate your voice. And researchers are working to 
give synthesized voices the emotional flavor of human speech. 


By T. A. HEPPENHEIMER 


ello, everyone,’ comes a clear, 
somewhat laconic voice from a 
white box on the desk before me. 


“Let me introduce myself to you. I’m. 


DECtalk, a system for converting or- 
dinary English text into understand- 
able speech. My name is Paul.” 

I’m sitting in an open, brightly lit 
room in Costa Mesa, Calif., a regional 
office of Digital Equipment Corp., 
makers of DECtalk. Kathy Sanden, a 
sales representative, then introduces 
the synthesized voices of Paul's friends: 
Beautiful Betty, Huge Harry, Rough 
Rita, Kit the Kid, and several others. 

"Would you like to hear some of 
Pauls songs?" Sanden asks. She 
pushes a button, and a list of selec- 
tions appears on a TV screen. After I 
pick "New York, New York," Paul's 
spirited but reedy rendering emerges 
from the box. Paul, I conclude, is no 
threat to Frank Sinatra. 

A few days later, l'm in a small lab- 
oratory at the Massachusetts Institute 
of Technology, in Cambridge, Mass., 
with the creator of DECtalk, Dennis 
Klatt. Klatt is a slim, gentle-looking 
man in his late 40s with a high- 
pitched whispery voice. Ironically, hav- 
ing given computers the power of 
speech, he is slowly losing his own. "It's 
like a trade with the devil," he says. 

Klatt points to a rack of electronic 
speech-analysis equipment and a key- 
board nearby. "This terminal allows 
me to type text directly into DECtalk," 
he explains. I ask Klatt to demon- 
strate his improved version of Paul's 
synthetic speech by having it recite 
"The Gettysburg Address." As Klatt 
types, a voice from a loudspeaker be- 
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gins, "Fourscore and seven years 
ago..." The speech has the easy drawl 
of a New Englander—a Yankee from 
Vermont, perhaps. But the words are 
a trifle more precise than speech you 
usually hear. It's as though the syn- 
thesized speaker had attended prep 
school. The speech lacks the sense of 
life and feeling you hear in the voices 
of people, though. 

Klatt’s computer had taken the 
typed text, broken it down into sylla- 
bles, applied a number of pronuncia- 
tion rules, and synthesized within its 
microchips a voice that might pass for 
human speech. 

DECtalk and the work of Dennis 
Klatt are part of a revolution in the 
way messages are received from com- 
puters. Instead of traditional video dis- 
plays and paper printouts, realistic- 
sounding speech-synthesis systems are 
being put to use. The new systems are 
based on built-in dictionaries and pro- 
grams that reduce the deficiencies of 
older speech-synthesis techniques, 
which produced artificial, reedy- 
sounding voices. Human-sounding 
synthesis methods may also replace 
“canned” speech—digitized record- 
ings of human words. 


Emotional speech 


Text-to-speech technology like the 
64,000 DECtalk—actually a micro 
computer itself—now lets computers 
read data and electronic messages over 
the telephone. (Less-expensive text-to- 
speech devices perform this feat, too, 
but with less realism and more mis- 
pronunciations.) And in the works 
are systems that will talk to you with 
the voice of a close friend or loved one, 
or simulate emotion in speech. 


Canned messages, like those you 
hear from telephone-information serv- 
ices, involve the most elementary 
parts of synthetic speech. Such mes- 
sages involve digital speech recording 
and data compression. In a cassette 
recorder, audio is stored as a continu- 
ous analog signal. The wavy vibra- 
tions of speech are represented as 
wavy magnetic patterns on tape. In 
digital recording, the amplitude of this 
wavy pattern is measured several 
thousand times per second. Each mea- 
sured amplitude is then stored as 
a digit or number. These digits repre- 
sent the original wave form, which 
when recreated can drive a speaker 
to produce the original sound with 
the fidelity of a fine stereo system. 

It is then easy to record the names 
of numbers, which can be strung to- 
gether to compose a phone number or 
to store the text of a simple message. 
Still, this calls for a lot of memory. To 
say “I love to eat pancakes in the 
morning” might require 150 kilobits of 
data: This is because good-quality dig- 
ital recording requires a great many 
samples, or measurements, of the rap- 
idly varying wave form. 

Thus, the next step is to compress 
this data by finding the sounds of syl- 
lables within it. The key to finding 
those sounds is that while the wave 
form varies extremely rapidly, the syl- 
lables we speak vary far more slowly. 
By determining the sound of the syl- 
lables, a computer can store and regen- 
erate natural-sounding speech using 
100 times less data. The computer has 
a chip that "listens" to the wave form, 
knowing that the sound it hears at 
any instant will remain unchanged 
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Computer talk continued 


for about 12o second, the typical dura- 
tion for a spoken syllable. Thus, it can 
represent what it hears at this time. 

This representation involves com- 
puting a set of parameters that de- 
scribes the workings of the human 
vocal tract. In the technique called 
linear predictive coding (LPC), the 
chip represents the vocal tract as a 
set of some 15 tubes with different 
sizes, or areas, these areas changing 
as the syllable is voiced [^Machines 
That Talk... and Listen," PS, Aug. 
'80]. In another technique, formant 
synthesis, the chip picks out the most 
important frequencies, or formants, 
and notes how they vary. The result- 
ing data then can be fed to a set of 
electronic larynx, throat, and mouth. 

I heard such a system operating on 
an Apple IIc computer, at Street Elec- 
tronics, in Carpinteria, Calif. The pro- 
gram enables you to synthesize your 
own voice, As a demonstration pro- 
gram began playing, the loudspeaker 
announced: "This is the new, amazing 
Cricket. This is a sample of my natu- 
ral voice." 

It sounded like Minnie Mouse talk- 
ing over a telephone. “The speech is 
identifiable as someone's voice," said 
Mark Pfeffer, a voung engineer. "If she 
were here, you would recognize it. Her 
name's Julie Edwards. She works for 
us part-time.” He then handed me a 
mike and I tried the system myself, 
again with "The Gettysburg Address." 
It sounded as though I were talking 
over an intercom, but I recognized 
my voice. 

These techniques, digital recording 
and data compression, have been 
around for more than a decade. In 
1978, Texas Instruments scored a hit 
with its Speak and Spell game, based 
on its LPC chip. Similar systems have 
gone into cars with synthesized voices 
that warn you to "Please turn off your 
lights." Still, these are no more than 
the easiest parts of text-to-speech syn- 
thesis. They use no real intelligence 
but rely instead on what amounts to 
automatic recording procedures. 


Speaking rules 


The hard part of text-to-speech syn- 
thesis is to calculate a string of LPC 
data, or formant-synthesis parameters, 
not from recorded speech, but from the 
letters and symbols of typed text. This 
amounts to giving a computer a good 
model of how to pronounce sentences 
—not merely words. Moreover, not just 
any LPC parameter will do. It's pos- 
sible to write a simple program for 
this task, which produces robotlike 
speech—hard to understand and un- 
pleasant to listen to. The alternative, 
which only Dennis Klatt and a few 
others have pursued, is to invest years 
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of effort in devising an increasingly 
lengthy and subtle set of rules to elim- 
inate the robotic accent. 

"I do most of my work by listening 
for problems," says Klatt. “Looking at 
acoustical data, comparing recordings 
of my old voice— which is actually the 
model for Paul— with synthesis" He 


turned to his computer terminal, typ- 


ing for a moment. Twice from the 
speaker came the question, "Can we 
expect to hear more?" The first was 
the robust voice of a man, and imme- 
diately after came the flatter, drawl- 
ing, slightly accented voice of Paul. 

"The software is flexible," Klatt con- 
tinues. "I can change the rules and see 
what happens. We can listen carefully 
to the two and try to determine where 
DECtalk doesnt sound right. The orig- 
inal is straight digitized speech; I can 
examine it with acoustic analysis rou- 
tines. I spend most of my time looking 
through these books." 

He turns to a table with two vol- 
umes about the size of large world 
atlases, each stuffed with speech spec- 
trograms. À speech spectrogram dis- 
plays on a two-dimensional plot the 


"1 Customers want 
to feel that it's their 
voice coming across 
the line, not some 
synthetic voice 15 


varying frequencies of a spoken sen- 
tence or phrase. When you speak a 
sound, such as “aaaaahhh,” you do not 
generate a simple set of pure tones as 
does a tuning fork. Instead, the sound 
has most of its energy in a few ranges 
—the formants—along with addi- 
tional energy in other and broader 
ranges. A spectrogram shows the 
changing energy patterns at any 
moment. 

Spectrograms usually feature sub- 
tle and easily changing patterns. 
Klatt's task has been to reduce these 
subtleties to rules so that a computer 
can routinely translate ordinary text 
into appropriate spectrograms. "I've 
drawn a lot of lines on these spectro- 
grams, made measurements by ruler, 
tabulated the results, typed in num- 
bers, and done computer analyses," 
says Klatt. 

"It takes a lot of time, a lot of ef- 
fort, and a lot of money," says Rich- 
ard Jacks, inventor of a competitive 
synthetic speech called Smoothtalker. 
"Ihe labor is in evaluating spectro- 
grams and seeing where the formants 
are. That was considered a black art. 


If you looked at a spectrogram, you'd 
sit there and you'd get into an argu- 
ment over whether the formants ex- 
isted. It was literally one person's 
opinion against another's. It was com- 
pletely a trial-and-error thing. What's 
worse, you get accustomed to the syn- 
thesis. What you ideally need to do is 
fire everyone every three months and 
start with a fresh set of ears." 

Today's top-of-the-line synthetic- 
speech systems, like DECtalk, fea- 
ture microprocessors for fast signal 
processing, along with extensive sets 
of rules. There are also lengthy dic- 
tionaries of exceptions to the rules 
stored in memory. Thus, you will not 
stump DECtalk by having it pronounce 
"antidisestablishmentarianism" or 
“calliope”: These words are in its dic- 
tionary. Also included are sophisti- 
cated acoustical systems that give the 
best possible sound. 

What are they good for? Their main 
use is to give common push-button 
telephones the advantages of a com- 
puter terminal. Such terminals can 
tap into and display data-base infor- 
mation or receive electronic mail, but 
they're hard to take along when trav- 
eling. With DECtalk or Calltext, the 
central computers of a system gain the 
power of speech and can send their 
messages through an ordinary phone. 


Computerized patients 


In Cambridge, Mass., a company 
called Computers in Medicine offers 
doctors round-the-clock access to pa- 
tients’ medical records. “It’s a rare lux- 
ury to access such records from outside 
the office," says Wendy Vittori, the 
company president. "With DECtalk, 
instead of carrying around a computer, 
you carry a dime.” The records are 
stored in a data base that a doctor can 
tap from a pay phone— even at three 
in the morning. Julian Fisher, a com- 
pany vice president, tested its ability 
to pronounce the names of drugs, dis- 
eases, and other medical terms. 
“DECtalk did a better job of speaking 
these terms than most laymen do," 
Fisher tells me. Most of these words 
are based on Latin, which is pro- 
nounced phonetically and with few 
irregularities. 

Another company, WSI, a subsidiary 
of The Analytic Sciences Corp., in Bos- 
ton, Mass., offers several data-base 
services. For pilots theres PLANE- 
talk, a weather-briefing service. When 
preparing for a flight, a pilot can dial 
up this service, punching in airport 
codes on a key pad. PLANEtalk then 
reads the current weather reports, no- 
tices to pilots, and similar informa- 
tion. Other services include SKItalk 
and WEATHERtalk, which give re- 
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(Even the competition says ESCORT's the one to beat) 


m easy to see who sets the pace in radar 
warning. Just read all the detector ads. Most 
of them claim to be as good as ESCORT. A few 
say they're better. 

At least they agree on one thing. ESCORT 
is the one they have to measure up to. 


A modern classic 

ESCORT was a radical piece of electronic 
engineering in 1978 when it was introduced, 
the first practical use of superheterodyne tech- 
nology to warn of police radar. Car and Driver 
magazine said, "...the radar detector concept 
has finally lived up to its promise." 

Since then, our engineers have never 
stopped refining that technology. ESCORT may 
look the same on the outside, but it never 
stops getting better on the inside. 


Standard of comparison 

Now, when experts refer to the high-water 
mark in radar protection, they automatically 
turn to ESCORT. In March of this year, Car and 
Driver published its latest detector test, this one 
comparing remote-mounted models. ESCORT 
is designed for dashtop or visor mounting. But 
the magazine included ESCORT in the test 
anyway, as the reference against which the 
performance of the others would be measured. 
ESCORT scored 412 points in the final rating, 
compared to 274 for the highest-finishing 
remote. You might say the comparison showed 
that there is no comparison. 


A gilt-edged reputation 
Seven years is a long time in the radar 
warning business, but there is no shortcut to 
a good reputation. Car and Driver said, "The 
ESCORT radar detector is clearly the leader 
in the field In value, customer service, and 
performance..." 


: A Di "rM 
These excerpts wer 
advertisements for other radar detectors. 


So it's easy to understand why other de- 
tectors would try to stand in our limelight. 
ESCORT has seven years worth of credibility, 
the one quality that money can't buy in this 
business. 


Check our references 

Credibility doesn't come from extravagant 
claims. It comes from satisfying customers. 
You probably know someone who owns an 
ESCORT (nearly a million have been sold). So 
ask about us. 

ESCORT pioneered superheterodyne receiv- 
ing circuitry. Ask if our radar warnings always 
come in time. 

ESCORT's reporting system combines an 
alert lamp, a variable-rate beeper that distin- 
guishes between X and K band, and an analog 
meter, all to give an instant indication of radar 
strength. Ask if our warning takes the panic 
out of radar. 


ESCORT is sold in one place only, the 


* factory that makes it. This lets you deal directly 
. with experts. Any of our staff of over 60 sales 


people will be glad to answer any questions 
you may have, about ESCORT or about radar 
in general. 

We've been solving people's radar problems 
since 1978. How can we help you? 


Try ESCORT at no risk 
Take the first 30 days with ESCORT as 
a test. If you're not completely satisfied 
return it for a full refund. You can't lose. 


ESCORT is also backed with a one year 
warranty on both parts and labor. 


ESCORT $245 (OH res. add $13.48 tax) 
TOLL FREE. . . 800-543-1608 


By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 100-016-A13 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


Tune in "Talktalk;' the satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 


© 1985 Cincinnati Microwave, Inc, 


7D 


P 
FF , 
Ek. ۱ 


fs. T mud ER CH. cmo “> 


SURGEON GENERALS WARNING: Smoking Fa 
Causes Lung Cancer, Heart Disease, ] ۱ 
Emphysema, And May Complicate Pregnancy. 


a 16 mg "tar; 1.0 mg nicotine « 
ا‎ av. per cigarette, FTC Report Feb. 85 a 
d x es | PRA ۰ "3 m. aee. ۲۳ Sis T". 


- ۷۷] amie 1 س‎ a" Ó wane ae i I 


A 


= T (E Le 
Nu fuU 
"CEN e 


A 
۹ 


ZZ 
تا‎ 
ERO | 
س‎ 
SANE 


E ^ ; — a | 
B ee hs 13۳ SY - A. 
NT JOS wap [gf 
b E 1 à ۱ ۴ T * ۱۳۵۵ اس‎ a 
dete. ۹6 ug "T (s Sar aS Mar | 0 100 ry - 
T. 3 hy Y 
9 * 
I] ; F 


Computer talk continued 


ports on ski and weather conditions. 
And there is SPORTtalk, which gives 
up-to-the-minute scores from the pro- 
fessional leagues. 

The Shawmut Bank in Boston has 
recently made it easy for holders of 
corporate accounts to check their bal- 
ances. With an appropriate user num- 
ber and password, customers can dial 
a number and listen as the computer 
reads the status of their accounts. 
While Shawmut is pioneering this 
service, other banks may soon make 
it as common as automated tellers. 
Credit-card companies will probably 
be quick to follow. 

Yet another area for utilizing syn- 
thetic speech is electronic mail. Elec- 
tronic mail sends written messages at 
fast speeds between computer termi- 
nals linked by a network, but there is 
a sort of Murphy's Law here: Impor- 
tant messages inevitably arrive when 
you are not there to receive them. 
With synthesized speech added to 
such a system, however, users can tap 
into their messages from home, from 
an airport terminal, or from a pay 
phone on the road. The computer sim- 
ply reads them over the telephone. 

Applications like these will likely 
make synthetic speech increasingly 
commonplace within the next few years 
as data bases proliferate, each as close 
as a phone. Stockbrokers will appreci- 
ate quick access to stock and commod- 
ities prices. Farmers will use systems 
like Grass Roots, offered by an On- 
tario firm, which gives current infor- 
mation on crops and fertilizers. Sales- 
people on the road will call the home 
office to check inventories and deliv- 
ery dates. Customers waiting for an 
order to arrive will call in to check 
its status. 

Amid all these applications, a num- 
ber of firms already are vying for the 
opportunity to develop advanced text- 
to-speech systems based on Dennis 
Klatt's work. The competition in this 
field will certainly spur advances to- 
ward increasingly lifelike speech. In- 
deed, there are already applications 
for which nothing but the best will 
do. “You wouldn't want to present 
DECtalk as a model for foreign- 
language learning," says Glenn Akers 
of Kurzweil Applied Intelligence. “Peo- 
ple would learn French with a DEC 
accent.” 

There are also voice-store-and-for- 
ward systems. These resemble elec- 
tronic mail but deal with spoken and 
recorded messages rather than with 
text. Such systems can overcome 
“telephone tag,” in which one person 
phones another and the other is out; 
when the second party returns the 
call, the first party is out. Instead, 
both parties can leave recorded mes- 
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sages in an electronic file that each 
can access with push-button codes 
from a phone, and thus can reach each 
other. But such systems require more 
than DECtalk or Calltext can offer. 

"Our customers demand a particu- 
larly high quality of voice," says Judy 
Prokop of Voicemail Intl., in Santa 
Clara, Calif., which offers this service. 
"They want to feel that when they 
send a message by phone, it's their 
voice that's coming across the line and 
not some synthesized voice" Accord- 
ingly, Voicemail systems rely entirely 
on digitized recorded speech, which 
gives the highest possible quality. It 
calls for huge amounts of memory and 
data rates of 32,000 bits per second. 
Yet until better forms of speech com- 
pression come along that improve on 
LPC and formant synthesis, Voicemail 
will continue to rely on computer 
memory. 

Several paths lead in the direction 
of increasingly lifelike speech, with 
what Richard Jacks, inventor of 
Smoothtalker, calls *next-door-neigh- 
bor quality" At Bell Laboratories, in 
Murray Hill, N.J., Bishnu Atal, who 


a To put emotion 
in synthetic speech 
requires a computer 
that understands. 


This is far away 8 


directs the acoustic-research group, 
has high hopes for an improved speech- 
modeling procedure called multipulse 
LPC. *We get highly natural-sounding 
speech," he says, "to the extent that 
most of the time you will not know the 
difference." The multipulse-LPC tech- 
nique emphasizes the rapidly changing 
features of such sounds as "b" and 
"p —teatures that are not readily cap- 
tured with current methods. 

In Atal’s office I heard several 
canned, or prerecorded, messages in 
which digitized speech had been com- 
pressed using multipulse LPC, then 
reconstituted. The messages sounded 
like radio broadcasts: Their quality 
seemed excellent. Then, in a nearby 
office, speech researcher Joseph Olive 
showed me an experimental text-to- 
speech system featuring multipulse 
LPC. Again I typed in "The Gettys- 
burg Address.” It took several minutes 
for his computer to digest the data, 
but the result, while throaty and low 
in pitch, carried more feeling than 
DECtalk's Paul. While Paul sounded 
like a slightly bored professor, the ex- 
perimental Bell system sounded like 


Edward R. Murrow's wartime broad- 
casts by transatlantic shortwave radio. 
Though crackly and faint, an emotion 
showed through. 

Emotion in synthetic speech can re- 
sult when a computer understands 
what it is saying. But true under- 
standing is far away. "That research 
is in its infancy," says Bell Lab's Atal. 
“We dont know the meaning of mean- 
ing.” Klatt agrees: "I can't find the 
most important word in a sentence." 

Still, it has been possible to make 
progress with a technique called pars- 
ing. Parsing a sentence means break- 
ing it up into clauses, identifying 
nouns, verbs, and other parts of 
speech. Some of us remember this as 
the most boring part of high-school 
English, but it is a key element in the 
science of computer speech. 

While at Kurzweil Applied Intelli- 
gence, near Boston, I visited Richard 
Goldhor, a young linguist and one of 
the leaders in computer parsing. "Give 
me a sentence," he urged. I responded 
with, "I saw the city while flying to 
Chicago." Soon his computer screen 
blossomed with a diagram showing 
that sentence's linguistic construction. 
"There's more," he warned. Indeed, be- 
side that construction were six other 
parsings, based on using "while" as a 
verb or a noun, or "flying" as a ger- 
und, as in "kite flying." But the com- 
puter seemed aware that the common- 
sense parsing was the most likely one. 

With this sort of information, a com- 
puter can give modulation and into- 
nation to a sentence. It also can give 
emphasis when there is an exclama- 
tion point, or a rising inflection when 
there is a question mark. And it can 
pause briefly at the major clauses, its 
voice rising and falling in a natural 
way. All of this, of course, is a far cry 
from real feeling or emotion, but it is 
a definite step up from a robot's flat 
monotone. “Parsing 1s absolutely nec- 
essary," says Klatt. His DECtalk uses 
a version of such a system. 

Still another route to next-door- 
neighbor quality is for speech re- 
searchers to continue to plug away at 
the hard, nitty-gritty work that has 
carried them this far. As Klatt puts it, 
^Why doesnt DECtalk sound more like 
my original voice, after years of my 
trying to make it do so? According to 
the spectral comparisons, I’m getting 
pretty close. But there's something left 
that's elusive, that I haven't been able 
to capture. It has been possible to in- 
troduce these details and to resynthe- 
size a very good quality of voice. But 
to say, 'here are the rules, now I can 
do it for any sentence —that's the step 
that's failed miserably every time." 

But he has hope: "It's simply a ques- - 
tion of finding the right model.” 
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TAKE ANY BOOK FREE PLUS MORE ROR ی‎ 


Yes, please accept my membership application and send me the 3 
books and FREE BOOK marked in the boxes below plus my FREE VIET- | 
NAM MAP. Bill me only 98¢ plus shipping and handling for the 3 books. 


Here's how the Club Plan works: You'll get any 3 books for only 98€ plus shipping and handling and 
your FREE BOOK and FREE VIETNAM MAP when accepted as a member. We reserve the right to reject 
any application. However, once accepted, if you are not completely satisfied with your introductory 
books, return them within 10 days at our expense. Your membership will be cancelled and you will owe 


; | agree to the Club Plan presented in this ad, and understand that | need 
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Huge selection: As a Club member, you'll have over 350 titles to choose from— the next 2 years. 
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seen photos, illustrations and maps. Many books are difficult to find anywhere else. 


How you save money: The Club offers its own complete hardbound editions 
sometimes altered in size to fit special presses). Club editions save you up to 
0% off publishers’ hardcover edition prices. A shipping and handling charge 

is added to each shipment. 

Club magazine: About every 4 weeks (14 times a year) you'll receive the free 

Club magazine describing coming Selection(s) and Alternates. In addition, up to 

4 times a year, you may receive offers of special Selections, always at discounts 


No-risk guarantee: If not delighted after examining my 3 selections, ۱ 
| may return the books within 10 days at Club expense. My membership 
will be cancelled and | will owe nothing. No matter what | decide, | may | 
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least 10 days to decide. If you have less than 10 days, and you receive an un- FULL COLOR | ———  , v 0 — | 
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Sun lamp 


Place Sun-Tracker near roof 
skylights to trim daytime 
lighting costs 70-90%, says 
So-Luminaire (4909 Pacific 
Hwy. San Diego, Calif. 
92110). Sensor-actuated mo- 
tors guide a mirror that 
beams light through large 
diffusing lenses. Removable 


tasinan NORTHWEST | ۱ € ES filters block radiant heat. 


af 


4 Super 747 


Powerful engines, light struc- 
tural materials, large fuel 
capacity, and wing-tip wing- 
lets—all will aid nonstop 
8,000-mile flights with its 
747-400, says Boeing Com- 
mercial Aircraft Co. (Seattle, 
Wash.). Northwest Airlines 
plans to boost its Far East 
flights in 1988 with '400s. 


<> 
Wall blocks 


Heat Soak—preformed con- 
crete blocks—upgrade steel 
or wood stud walls, says The 
National Concrete Masonry 
Assn. (Box 781, Herndon, Va. 
22070). The blocks, shaped 
to avoid interference with 
wiring or bracing, deaden 
sound, add support, and ab- 
sorb heat to save fuel. 


4WD supercar 


A 450-hp Porsche, the 959 
features 4WD. Torque is 
automatically adjusted be- 
tween front and rear wheels 
to optimize traction for road 
conditions. Car height, sus- 
pension stiffness, and shock 
settings vary with speed and 
terrain roughness. Price in 
Europe: $150,000. 
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Rotary dream car 


Slip behind the steering 
wheel of Mazda's MX-03 
concept car, and you'll think 
you're flying an airplane. 
Switches on the aircraft- 
style steering wheel, plus a 
fighter-plane-based display 
that projects data on the 
windshield, help keep your 
eyes on the road. The exper- 
imental four-seat sports 
coupe shown recently in Eu- 
rope has a new three-rotor 
1,962-cc rotary engine with 
a two-stage turbocharger. 
Mazda anticipates a top 
speed of 186 mph. Torque 
distribution is adjustable 
between the front and rear 
axles of its 4WD system. The 
four disc brakes have anti- 
lock features. There's also 
four-wheel steering for bet- 
ter driving control. 


cr 


Light plane 


A cabin made with its super- 
plastic aluminum alloy helps 
trim weight on the two-seat 
Super 2, says British Alcan 
Aluminum Ltd. The single- 
engine plane, made by ARV 
Aviation Ltd. in England, 
has a three-cylinder 77-hp 
engine. The reduced weight 
helps lower flying costs. 


Inflatable tent 


British firefighters can in- 
flate giant tents in 90 sec- 
onds to shelter themselves 
or up to 100 casualties dur- 
ing emergencies. The 34-by- 
19-ft. tents are flame resis- 
tant. International Fun Ltd. 
(The Old School, Lough- 
borough Rd., Leicester, En- 
gland), makes them. 


» 


Fuel farm 


Huge areas in the Southwest 
may be suitable for cultiva- 
tion of oil-producing micro- 
algae, as in this artist's con- 
cept, says the Solar Energy 
Research Institute (Golden, 
Colo.). Fatty lipids made by 
tiny algae can be converted 
into gasoline or diesel fuel. 


Remote-conirol toy ۱ 


Capsela 5000 has an infrared 
remote control that stores 
up to 94 motion, light, or 
sound commands for the 
$120 snap-together toy, says 
Play-Jour (200 Fifth Ave., 
New York, N.Y. 10010). The 
hand-held transmitter also 
operates functions via man- 
ual remote control. 
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What's New No-darkroom prints © 


in Photography 


BY ARTHUR FISHER 


> 
Autofocus for pros 


Minolta's Maxxum 9000 is 
the professional version of 
the highly successful Max- 
xum 7000. Features of the 
SLR include continuous au- 
tofocusing in less than a sec- 
ond, choice of spot or center- 
weighted metering, and an 
all-metal body. Price of the 
9000 with 50-mm lens: $684. 


For all outdoors 


Protect your photo gear 
while biking, backpacking, 
boating—any time you need 
both hands free—with the 
waterproof, shock-resistant, 
floatable Sports Pouch Fan- 
nyPack. It’s made by Sima 
Product Corp. (4001 W. 
Devon Ave., Chicago, Ill. 
60646) and costs $28. 
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Want to make color prints 
from slides or negatives but 
don't have a darkroom? The 
Daylab 300 solves the prob- 
lem. Its shipping container 
serves as a changing box for 
placing 8x 10 paper in the 
processor's base. Daylab, 
9556 Cozycroft Ave., Chats- 
worth, Calif. 91311; $320. 


Comet tracker 


Designed for use with most 
35-mm SLRs, the Bracket/ 
Scope can track Halley's 
Comet through long time ex- 
posures. Its secret: a spot- 
ting scope and equatorial 
mount. From Spiratone (135- 
06 Northern Blvd., Flushing, 
N.Y. 11354), it's $100 or, with 
a geared panhead, $140. 


` ¢ Pocketable auto 35 


Small size, light weight, and 
low cost are the attractions 
of the Olympus Trip AF Mo- 
tor, a fully automated 35-mm 
camera with built-in flash. 
Besides autofocus, auto load 
and wind, and programmed 
auto exposure, the Trip AF 
Motor has auto DX film- 
speed setting. Price: $150. 


4 Auto flasher 


The no-fuss Keystone AFI 
has point-and-shoot simplic- 
ity, with autofocus and built- 
in electronic flash. Two AA 
alkaline batteries power the 
camera for up to 300 flashes 
or 1,500 no-flash shots. The 
$82 AF1 has a three-element 
38-mm f/5.6 lens and a 'izs- 
second shutter speed. 


) Four-way metering 


Four exposure modes are 
available with Nikon's N2000 
35-mm SLR: two pre-pro- 
grammed (one that chooses 
higher shutter speeds for 
telephoto lenses), aperture- 
priority, and manual. Other 
features: a built-in motor 
drive and auto loading. The 
N2000 body lists for $291. 
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Now you can own any movie here for 
just $4.95 with membership in the CBS 
Video Club! That's less than the price of a 
single movie ticket, less than the price of 
most rentals, and it's yours for keeps! 

Choose from the best, too. The Empire 
Strikes Back, Places in the Heart, Casablanca 
and more. There's no membership fee, and 
you don't have to buy a lot of movies. 

Just two more within the next year. 
The movies you order will be mailed and 
billed at regular Club prices which currently 
range from $39.95 to $79.95 per cassette— 
plus shipping and handling. (Extra-long films 
and specials may cost a bit more.) 


BONUS PLAN—SAVE 50% 


After buying two movies at regular Club 
prices in the next year, you can cancel. Or 
stay with us and save even more under our 
Bonus Plan. With each movie you buy, the 
plan currently allows you to help yourself to 
another movie of equal value or less at 50% 
off. And, right now, save up to $60 more— 
see the Advance Bonus box above. 

About every four weeks (up to 13 times 
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a year) we send you our CBS Video Club 
Magazine, reviewing our Director's Selection 
plus many alternate movies. 
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Our movie library holds over 1,000 
titles. So as a member, you'll always have a 
wide range of choices. If you want the 
Director's Selection, don't do a thing. It will 
arrive automatically. If you prefer an alter- 
nate title, or none at all, just return the card 
always provided by the date specified. 

You'll always have two full weeks to decide. 
(If you ever receive a tape and have less than 
two weeks to consider it, send it back at our 
expense.) There's also a toll-free number to call if 
you have any questions or service requests. 

Join today and we'll send your movie for 
just $4.95, along with details of how the Club 
works. If you're not satisfied, return every- 
thing within 10 days for a full, prompt refund 
—no further obligation. 

For faster service, use your credit 
card and our toll-free number to order. 

Just call 1-800-457-0866 (in Indiana 
1-800-742-1200). Or mail the coupon. 
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Advance Bonus: 


SAVE UP TO $60 MORE! 


... by ordering a second movie right 
now. Any movie listed in this ad—yours 
for just $19.95 on videocassette. See 
coupon below. 


CBS VIDEO CLUB 


1400 North Fruitridge Avenue, Terre Haute, IN 47811 


[——-———————-——-—-- 


CBS VIDEO CLUB 
Dept. 68C, P.O. Box 1111, Terre Haute, IN 47811 


Yes, please enroll me in the CBS Video Club under the 
terms outlined in this advertisement. As a member, 
I need buy just two more movies at regular Club prices 
within the next year. 
Check one: O BETA 

[]VHS 


Send me movie S. 1 1 for$4.95 


Please check how paving: 

O My check is enclosed. 

[ J Charge my introductory movie(s) 
and future Club purchases to: 
C) MasterCard [ | Diners Club 
Ll American Express [ ] VISA 


254/295 
255/796 


Account # 
Expiration Date 
Signature. 


O Also send me as my Advance Bonus: 

movie #_ .— [1  .— 3 — [or$19.95on 

videocassette plus $3.00 shipping and handling 

which I'm adding to my above payment. 
ب‎ 
| ——————H— 
City State 


Zip — Phone { J. 


Note: CBS Video Club reserves the right to reject any appli- 
cation or cancel any membership. Offer limited to continental 
U.S. (excluding Alaska) and Canada. Canadian residents will 

be serviced from Toronto. Applicable sales tax added to 

all orders. 


What's New Hidden hard disk © 


in Electronics 


BY WILLIAM J. HAWKINS 


Remote extender 


The VCR is in the den. But 
you can control it from any 
other room that contains 
Radio Shack’s two-piece Re- 
mote Control Extender. One 
box accepts commands from 
any infrared remote control 
and passes them via the ex- 
isting antenna cable to a sec- 
ond box at the VCR. $50. 


Tiny terminals 


One’s a $199 wristwatch, the 
other’s a $139 pocket watch. 
But both are also terminals 
that can store and display 
two kilobytes of data on two- 
line displays. Made by Seiko, 
they attach to any personal 
computer for sending or 
receiving data like sched- 
ules or phone numbers. 
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The sleek little box that slips 
under your Apple Macintosh 
computer saves up to 20 
megabytes of data on its in- 
ternal 3.5-in. hard disk. Also, 


programs run up to three ` 


times faster than ones using 
floppy disks. Made by Ap- 
ple Computer, the Hard Disk 
20 costs $1,499. 


(¢ Little looker 


The 6-oz. camera mounts 
anywhere—front door, back 
door, the baby's room—and 
transmits a black-and-white 
image via cable to the 4-in. 
monitor. Sony's WatchCam 
surveillance system works in 
just five lux of light. Price: 
$500, including a through- 
the-door peephole adapter. 


E 


All-in-one portable 


CD changer 


The special trays (left) hold 
up to six compact discs each 
for storage. But don't re- 
move the discs for playing. 
Insert the tray into Pioneer's 
multi-play CD player, and 
listen to all six CDs sequen- 
tially, randomly, or in any 
pre-programmed order. The 
player is $500; trays, $10. 


Panasonic's Exec. Partner is 
more than just a $2,595 MS- 
DOS computer. It's a com- 
plete work station with an 
11-in. 25-line-by-80-character 
plasma display for high- 
resolution text and high- 
speed graphics, dual disks, 
and a built-in 60-character- 
per-second thermal printer. 
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the Electronics Book Club 


e Big Savings. Save 20% to 75% on books sure to in- 
crease your electronics know-how 

* No-Hisk Guarantee. All books returnable within 10 days 
without obligation 

e Club News Bulletins. All about current selections— 
mains, alternates, extras—plus bonus offers. Comes 13 times 
a year with hundreds of up-to-the-minute titles to pick from 
* Automatic Order. Do nothing, and the Main selection 
will be shipped automatically! But . . . if you want an Alter- 
nate selection—or no books at all—we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

* Bonus Books. Immediately get Dividend Certificates with 
every book purchased and qualify for big discounts of 60% 
to 80% 

e Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts 

e Exceptional Quality. All books are first-rate publisher's 
editions selected by our Editorial Board and filled with useful 
up-to-the-minute information 


pere Ridge Summit, PA 17214 


Please accept my membership in the Electronics Book Club and send the 5 volumes 
y circled below, plus my FREE copy of The Electronics Buyer's Guide billing me only 
i $2.95 plus shipping and handling charges. If not satisfied, | may return the books 

within ten days without obligation and have my membership canceled. | agree to 

purchase 4 or more books at regular Club Prices (plus shipping/handling) during 
i the next 12 months, and may resign any time thereafter. 
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Valid for new members only. Foreign applicants will receive ordering instructions. Canada must 3 
remit in U.S. currency. This order subject to acceptance by the Electronics Book Club. 
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Mini-solarium 


What's New 


Adjustable bentwood up- 


in Home rights mated with slatted 
oak shelves create an indoor 
Impr ovement garden. The 33.5-in.-wide, 


$150 Window Bridge fits win- 
dows from 29 to 59 in. high 
—without blocking window 
access, says Window Bridge 
Systems (30 Jefferson Ave., 
Grand Rapids, Mich. 49503). 


BY SUSAN RENNER-SMITH 


Supersill 


It looks like an oak doorsill, 
but it’s molded of a weather- 
resistant polymer composite. 
The one-piece energy-ef- 
ficient Therma-Sill is the first 
composite unit for structural 
use in buildings, according 
to Therma-Tru Corp. (Box 
7404, Toledo, Ohio 43615). 
Prices start at $16. 
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No drill is needed— just 
punch holes with an awl or 
nail to mount the Speedshelf 
bracket and rod holder on 
drywall. Bent-metal “lever 
pins” inserted into bracket 
holes and snapped flat hook 
the drywall firmly, says Ko- 
diak Shelving (Box 2234, Jo- 
liet, Ill. 60434). Price: $12. 


_ ¢ Standard soaker 


Although it fits the space of 
a standard 5-ft. tub, the 20- 
in.-deep, 36-in.-wide Lexing- 
ton ($984) is wider and 
deeper than similar tubs. 
Two backrests and a center 
drain plus a whirlpool op- 
tion make it a comfy bathing 
pool for two ($1,640), says 
American Standard. 
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Water heater 


Connect Energy Garden to 
your water heater, and the 
solar-collector/energy-stor- 
age unit will cut water-heat- 
ing bills by 40 percent, says 
Exemplar (Box 9027, Hick- 
ory, N.C. 28603). The com- 
puterized panel (far left) 
controls the $2,688 unit. It 
installs in a few hours. 


Snap-in insert 


Instead of thumbscrews, a 
full-length channel secures 
the glass on the Villa storm 
door. The snap-in channel 
(inset) seals better, says 


Chamberlain (845 Larch 


Ave., Elmhurst, Ill. 60126), 
and speeds seasonal chores 
of switching glass and 
screen inserts. Price: $150. 


Homeowner 


Drills His Own 
Backyard Water Well 


A tip from his wife turned into a money-saving hobby. 


Interview with Capt. Charles Anders, Airline Pilot 


I’m Rex Roach, Factory Sales 
Manager of DeepRock Mfg. Co. 
Today I'm talking with Capt. 
C.H. Anders of Atlanta, Ga. who 
who is an airline pilot. Capt. 
Anders, you purchased a 
Hydra-Drill about 3 months 
ago. Are you having pretty 
good luck? 


A. Yes, I haven't drilled a 
well yet that I didn't hit 
water, so I consider that 
pretty good luck. 


Q. Capt. Anders, what made 
you decide to drill your own 
well? Why not hire a com- 
mercial driller? 


A. I had planned to do that. 
Then my wife saw this ad 
about the Hydra-Drill and 
how you can drill your own 
well. She was kidding me 
about it because I had told 
her how I helped dig a well 
when I was a boy. But I 
got the literature and it was 
so interesting I decided to 
order one. 


Q. How many wells have you 
drilled? 


A. Four — actually, I'm drilling 
the fourth now, and it looks very 
promising. I'm already down 
about 75 feet, and I'll probably 
go another 30 or 40 feet. I expect 
to get about 600 gallons of water 
per hour at that depth. 


Q. Is that good? 


A. Around here, it sure is. Some 
of my neighbors hired commercial 
drillers and got about 300 gallons 
per hour. 


Q. That's a lot of water. Why do 


you need more? 


A. Well, for irrigation — you 


know, flowers and sprinkling the 
lawn and things like that. This is 
a dry area. We just don't get a lot 
of rain like other parts of Georgia. 
In fact, we've really had a 
drought here for over a year, and 
a lot of people have had a well 
drilled recently. 


Q. But you had never drilled a 
well before? 


A. No, but I saw how simple it 
is. It's really fascinating how this 
Hydra-Drill works. It's not 


complicated, and it's very easy to 
operate. Anyone could do it. 


Q. Could you drill a well by 
yourself? 


A. Yeah, if my neighbors would 
let me. Every time I start drilling, 
à come drifting over wanting 

elp. It’s more like fun than 
sl and everybody wants to try 
it. 


Q. What do your fellow pilots 
think about your well drilling? 


A. At first they thought it was a 
joke. Then they came out and saw 
the green lawn and all the 
sprinklers going full blast — they 
tried to buy the Hydra-Drill from 
me. I had to promise to drill wells 
for a couple of them. 


Q. It sounds like you are getting 
into the well drilling business. 


A. Not really. I plan to keep 
flying for a long time. This 
drilling wells for friends is 
just a hobby, and I’m 
enjoying it. The Hydra-Drill 
has already paid for itself so 
I'm doing it just for the fun 
of it. It’s really something to 
see that drill go down, and 
when that water starts 
flowing, you feel like you've 
really accomplished some- 
thing. 


WRITE OR CALL FOR 
FREE INFORMATION KIT 


INCLUDES: "How To Drill Your Own Well", 
big, illustrated HYDRA-DRILL Brochure and 
Factory-Direct Discount Prices. 


5931 ANDERSON RD. 
OPELIKA, ALABAMA 36802 


CALL TOLL-FREE 
1-800-821-7700 


(Ask for Operator 5931) 


* Call anytime including Sundays 
OR CLIP COUPON AND MAIL TODAY! 


T Dist Mfg. Co. 
5931 Anderson Rd. 1962 
Opelika, Alabama 36802 


Please mail your free information kit immedi- 


ately. | understand there is no obligation and 
no salesman will call. 


| 
| 
Print Name | 
Address | 
| 

City State Zip | 
©1986 DeepRock Mfg. Co. -i 


What's New 
17 Tools 


BY V. ELAINE GILMORE 


Hanging holder 


Just about any '4-in.-shank 
tool will fit in the Clip Bit, a 
flexible vinyl holder. Thus, 
the tools stay together and 
are easy to find—on a peg- 
board, in a tool box, or hang- 
ing from a belt. Made by 
Handyway Tools (171 Brook 
Ave., Deer Park, N.Y. 11729), 
they're two for $2.70. 


= 
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Down-sized vacuum ù| 


The Mighty Mini from Shop 
Vae (Box 3307, Williamsport, 
Pa. 17701) has a 1-hp motor 
for the power of a big vac- 
uum cleaner—but in an easy- 
to-carry 6-lb. package. Or 
you can pull it on its rear 
wheels and front glide. The 
compact vacuum has an 18- 
ft. cord and costs about $50. 


<> 
Right angle? 


This simple gauge lets you 
check the bevel of knives, 
plane blades, chisels, axes, 
etc. as you sharpen them. It 
has 15°, 20°, 25°, 30°, 35°, 45°, 
50°, and 70° notches. The disc 
is made of solid brass. It’s 
$2.50 from Woodcraft Supply 
Corp. (Box 4000, Woburn, 
Mass. 01888). 
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d Snow gobbler 


"Take a big bite out of win- 
ter" with the SnoWolf double- 
auger snowthrower, says Yard- 
Man (Box 36940, Cleveland, 
Ohio 44136). The two augers 
chew through snow, thrust- 
ing it into the impeller with 
greater force than a single 
auger, says the maker. The 
8-hp model is $1,000. 


X. 
Hidden holder 


Your tools will stay orderly 
and accessible when you in- 
stall the XQtendable Work Shop 
Organizer ($21.50) beneath 
your workbench or shelf. 
The 17-in. magnetic bar slides 
out for access, then back 
under for storage. Benedict 
Engineering Co., Box 4229, 
Tallahassee, Fla. 32315. 
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WITH SHOPSMITH.® 
You'll actually see 
the improvement. 


CALL TO DAY 
For Example: toll free 
1. 1%hp motor develops nearly 3hp while 1-800-845-9356 
Shopsmith® motor is 1'shp developing 2hp. — in S.C. call 
2. Motor can be altered by owner to 220V. 288-4174 


Shopsmith® does not have this option. 
3. In more than 85% of the comparisons, the 
Shopsmith® machine is priced higher than 


the 073/57023 machine. Toral ۱۹2623 Á 


Let us send you 11 more reasons h di 
Total Shop is a better buy. as proudly 
created an in-home 


WOODWORKING / 
VIDEO. L. 
e The first of its kind! - 


ofi ® e 30-min. presentation of the 
073/57003 Total Shop and the TS 15-6 
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e Stand & dust 


s. — ew TS 15-6 Planer Planer. 
WAT | aa ner | مدا‎ e In-home viewing. 
ett e $20.00 refundable deposit. 
ا‎ E uy e 110 V or 220 V e Available in VHS and Beta. 


D Multipurpose tool D TS 15-6 Planer 
O Video ($20.00 deposit enclosed) 
*United Metal Services, Inc. @ 


and save money. 
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collector available Now you call see 
à 9 HP GF 5 HP moter our product at work 
e 15" width, before you buy. 
6" thickness — QL O. OIL far: Fres Informational Kit 
1 
i » 
| lofalS Nop dis 
Dept. F 
P.O. Box 16297/Greenville, S.C. 29606 
Your Name 
۱ 
: | : " | Address . 
Attention Shopsmith® Owners: ! cy — "A 
Call today for our accessory brochure | توف‎ 
i 
i 
i 
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What's New 
for Your Car 


BY JACK KEEBLER 


Pickup organizer 


Tool Bin's steel shelving pro- 
vides a secure, organized 
storage space behind pickup 
seats for loose items, says 
TLC Industries (4453 E. 
Thomas Rd., Phoenix, Ariz. 
85018). Three standard sizes 
with either three or four 
shelves are available to fit all 
trucks. Price: $50. 


Garage protector 


Driving too far into your ga- 
rage can cause expensive 
damage. Car Stop's adjusta- 
ble rods position two orange 
tire wedges on the floor. You 
drive in until the car's front 
end rises slightly, then set 
the brake. From ACT Labo- 
ratories (Box 988, McMurray, 
Pa. 15317), it's $16.50. 


Easy-fit chains 


Rud snow chains can be eas- 
ily installed on tires, even 
after you're stuck, claims 
A-Tech Advanced Technol- 
ogy (6265 Little Applegate, 
Jacksonville, Ore. 97530). A 
spring steel bow lets you fit 
the chain over the tire from 
the outside without jacking 
the car. Prices start at $97. 


Sliding bed cover 


Locktop is a two-piece fiber- 
glass cover for pickup beds. 
A dual-cam locking system 
makes unwanted entry al- 
most impossible, claims Rob- 
bins Products (Box 170607, 
Arlington, Texas 76017). 
Each side slides smoothly on 
rails to provide access to 
any part of the bed. $550. 
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4 à Look ma! No wheel 
It's tough to steal a car with 


no steering wheel, says 
Grant Products (700 Allen 
Ave., Glendale, Calif. 91201). 
A special key and locking 
mechanism let you remove 
the steering wheel from the 
column. A steel lockout plate 
fits over the column after 
wheel removal. Price: $99. 


Fuel/tool toter 


The top half of the container 
is a 1'5-gal. fuel reservoir 
with a flexible spout. The 
bottom half stores emer- 
gency tools. Fuel & Tool 
Mate ($20) is made of 20- 
gauge steel and weighs 7 ۰ 
empty. Maker: U.S. Metal 
Container Co., 204 22nd Ave. 
N.W., Miami, Okla. 74354. 
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We'll pay you to take 
the most exciting classes anywhere. 


You'll learn electronics, avionics, aircraft 
maintenance, health care sciences, man- 
agement or logistics—the Air Force will 
train you in one of more than 200 technical 
specialties America needs today. 

You'll get hands-on experience with the 
latest equipment, and we'll pay 75% of your 
tuition for off-duty college courses, to get 
you even further. 


Whatever your goals, the Air Force will 
equip you with the skills to get where you 
want to be. 

If you're looking seriously into your 
future, Aim High to a future in the Air Force. 
Visit your Air Force recruiter today or call 
toll-free 1-800-423-USAF 
(in California 
1-800-232- USAF). ———Áá 


PERFORMANCE COUNTS. 


VANTAGE | 


g mg. "tar", 0.7 mg. nicotine av. per cigarette by FTC method. 
SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


© 1986 A.J. REYNOLDS TOBACCO CO. 


Whats News 


Fifty years ago biplane designs in air- 
craft were ubiquitous. But then the 
cantilever wing came along and pushed 
| the biplane into obscurity. So when PS 
Consulting Editor Ben Kocivar spot- 
ted the little powered sailplane shown | 
on our cover at the recent Hanover 
Air Show in West Germany, it really 
caught his attention. Kocivar inves- 
tigated the strange-looking plane and 
traced its ancestry to a motor glider 
built about 10 years ago by Swiss de- 
signer Hans Ulrich Farner. That fi- 
berglass craft never got off the runway. 
However, when Kevlar aramid resin 
and carbon-fiber composites became 
available, Farner tried again. This 
time he was successful. To reduce 
bending stresses on the long, skinny 
main wing, Farner suspended the fu- 
| selage from two pylons to form the 
striking diamond-wing structure, 
| which is stronger and more efficient 
than conventional wings. 

A US. aviation designer, working in- 
dependently, has developed a similar 
design now being tested by NASA. 
Our west coast editor, Jim Schefter, 
investigated, and his report gives the 
details on both the Swiss and NASA | 
| planes. 


Astronaut fitness 


Pumping iron may soon be one of the 
top priorities of shuttle astronauts, say 
researchers at the University of Cali- 
fornia, Irvine. That’s not because of a | 
desire to build up competitors for Ar- 
nold Schwarzenegger. Rather it’s to 
help astronauts keep their muscles 
from atrophying during prolonged 
flight in microgravity space. "There's 
a general consensus that we may be 
training astronauts incorrectly,” says 
Dr. Kenneth Baldwin, an exercise 
physiologist at UCI’s College of Med- 
icine [also see “How Shuttle Astro- 
nauts Are Preparing for the World's 
Most Way-Out Job,” PS, Feb. '82]. 
Weightless conditions have caused 
| muscle atrophy in both U.S. and Rus- 
sian astronauts. Initial research find- 

ings indicate that astronauts can pre- 


LCD color TV gets bigger 


About 212 years ago I flew to Japan 
for a cover story on a new LCD TV 
that had a two-inch picture. The TV 
was invented by Suwa Seikosha and 
has since been marketed under both 
the Seiko and Epson labels. Last year 
I visited Suwa again and was shown 


| a four-inch prototype color LCD TV. 


Recently Epson came to New York and 
displayed a 13-inch color LCD set (see 
photo). The 13-incher is the world's 
largest liquid-crystal display and is a 
mere 2.8 inches thick. This makes it 
a leading candidate for superthin por- 


vent atrophy by performing resistance- 


type exercises instead of aerobics. 


Computerized crimebusters 


Our "Crimebusters" article last Feb- 
ruary predicted that a revolution in 


criminal identification would result as 


newer and better computer programs 
were acquired by police departments. 
One of the first of these programs re- 


cently was put into use by the state 


of California, and. soon afterward it 
scored a remarkable hit. The computer 


identified a print lifted from a Toyota 


in Los Angeles as that of Richard 


Hetty 
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tables and the long-awaited hang-on- 
the-wall home TVs. (Our July '85 cover 
story predicted that such models would 
become a reality when the next gen- 
eration of TV sets appears.) 


The 13-inch display uses a highly 


multiplexed twisted nematic LCD to 
produce an image with a resolution 
of about 200 lines, using 440 by 256 
pixels (picture elements) in each color. 
The simple matrix design has a sin- 
gle screen driver that allows larger, 
lower-cost displays than active matrix 
types, which use a driver at each pixel. 
However, the image is not as good as 
that made with an active matrix. 


Ramirez, an alleged auto thief. Two 
days later police seized Ramirez as the 
feared night stalker who was sus- 
pected of 15 murders. Certainly the 
identification of a suspect by finger- 
| prints isnt a remarkable thing. What 
is unusual about this case is that 
Ramirez was identified only three 
minutes from the time the prints were 


first scanned by the computer. 


Editor 
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SULLIVAN 


After 3 billion miles, 
can Voyager solve the 


mysterie 
of Uranus? 
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The nuclear-powered Voyager 2 is training its cameras and sensors on Uranus, 
the seventh-most-distant planet from the sun. Voyager 2 may not see Uranus's 
newly discovered rings until after it has passed the planet. Then it will look 
back to photograph the rings against solar backlighting, the same technique 


that led to the discovery of Jupiter's ring. Planetologists believe that Voyager's 
over-the-shoulder shots will show only four of the nine narrow rings of Uranus. 


Uranus is an enigma. The planet's composition, rotation, moons, and newly discovered 
rings leave scientists puzzled. But Voyager و2‎ slingshot journey to the edge of our solar 
system may provide some answers—and a clue to how the galaxy was formed. 


By JIM SCHEFTER 


ened little ship approaches a planet near the edge 

of our solar system. Old and worn from its three- 
billion-mile traverse, but with worlds yet to be explored, 
the craft seems no more significant in the vast emptiness 
than a dust speck crossing a lake. 

Its twin-camera eyes focus now and then on a fuzzy glow- 
ing ball ahead. Each month the target grows larger. But 
only now, more than four years after Voyager 2's last plan- 
etary encounter, are the first details emerging. 

The days pass slowly. Launched from Earth in 1977 
(“Project Voyager to Jupiter, Saturn, and beyond," PS, Aug. 
"I 1], having visited Jupiter in 1979 (“Jupiter Flyby,” July 
79 [ and Saturn in 1981 |“Return to Saturn," Jan. 82|, 
Voyager 2 is a veteran of the outer planets. The ship has 
been weathered by solar exposure, no doubt pitted by mi- 
crometeorites and scraped by cosmic dust. Yet it goes on, 
a marvel of technology, whose makers have reprogrammed 
it in mid-flight to perform in ways never planned, improv- 
ing its skills long after it left their hands. 

Now Voyager 2's activity takes on new urgency. On Jan- 
uary 24, 1986, it will sweep in toward the south pole of 
Uranus, across portions of a sunlit southern hemisphere 
and darkened northern hemisphere, relaying photos of 
moons and coal-black rings. This will be our first close-up 
look at the mysterious planet. When another visitor from 
Earth will pass this way, no one knows. 

A billion miles sunward, at the Jet Propulsion Labora- 
tory (JPL) in Pasadena, Calif., waiting scientists can hardly 
contain their excitement. Says planetary geologist Dr. Har- 
old Masursky, of the U. S. Geologic Survey: "This will be 
a classic exploration. We're going to find things we could 
never anticipate." 

Given the stunning discoveries that confounded and in- 
trigued scientists when Voyagers 1 and 2 peered at Jupiter 
and Saturn, Masursky's prediction 1s safe. Voyager 1 will 
see no more planets. After Saturn, it embarked on a jour- 
ney toward the eternity of interstellar space. But Voyager 
2 used Saturn's gravity to slingshot itself toward Uranus, 
a 53-month trek. 

Scientists used that time to continue puzzling over the 
incredible findings at Jupiter and Saturn. Among them: 

€ Discovery of a thin ring, only 18 miles deep, girdling 
Jupiter, and two moons that orbit the ring’s outer edge. A 
third new moon was spotted farther from the planet. 

è Gigantic lightning bolts in the thick Jovian atmo- 
sphere. The massive electrical discharges, scientists now 
know, contribute to the turbulent activity in Jupiter’s mul- 
ticolored bands of clouds. Scientists also saw material cir- 
culating in the planet’s strange Great Red Spot, but so 
far have no explanation for the spot. 

€ Hundreds of unsuspected rings and ringlets around 
Saturn. Within the rings, the Voyagers discovered tiny 
moons that sweep the ring lanes, acting as shepherding 
satellites whose gravitational influence helps keep the 
rings intact. 

€ Awesome and mystifying surfaces on the moons or- 
biting the giant planets. Around Jupiter alone, the moons’ 
surfaces range from icy deadness to volcanic eruption. 
Europa is smooth and glazed. Ganymede's surface is cra- 
tered and grooved. Callistos ancient impact basins are 


C reeping outbound through the unknown, the wiz- 


nearly erased by ice flows. And most astonishing of all, 
the Voyagers saw nine active volcanoes on Io spewing sul- 
furous geysers and spreading a chemical haze into space. 

“Now we have another satellite system to see," Masursky 
says. “Ground-based observations of Uranus don't even give 
us a good base for predictions. Besides, after what we've 
discovered about Jupiter and Saturn, we've found that our 
guesses are almost always wrong." 


Strange find 


Uranus was first seen in 1781 by William Herschel, an 
amateur astronomer, but the planet remains cloaked in 
mystery. At 32,000 miles in diameter, it's the third-largest 
planet in our solar system, but it's still far smaller than 
Jupiter or Saturn. Five moons have been spotted, but lit- 
tle is known about them, including their sizes. 

In 1977 scientists looking at the planet were stunned 
to discover a system of rings. It was a lucky find, possible 
only because a star in their field of view suddenly seemed 
to blink off and on, having been blocked briefly by the 
rings. Subsequent observations have identified nine rings, 
eight of which are nearly circular. What's more intriguing 
is that the rings reflect absolutely no light. 

"Soot is twice as bright as those rings," says JPL as- 
tronomer Richard Terrile. Scientists theorize that the rings 
are made of frozen methane, which reacts under solar ul- 
traviolet radiation to produce carbon compounds. 

Like Pluto, the most distant planet, Uranus is tipped 
on its side. That is, it doesn't rotate around an axis rea- 
sonably perpendicular to the plane of its orbit around the 
sun, as Earth does, but around an axis that lies almost in 
the plane of its orbit. Uranus rolls around the sun like a 
bail following a circular track. 

The reasons for this strange orientation remain unclear. 
Uranus may have been toppled by an impact from a giant 
comet early in the solar system's history. “But most likely, 
it was knocked sideways by one of the last big chunks in 
the accretion process," says astronomer Brad Smith of Ar- 
izona State University and head of Voyager’s imaging 
team. "Accretion formed all the planets, but it lasted longer 
in the outer solar system," says Smith. "The impact had 
to occur before the satellites formed because they orbit 
Uranus in its equatorial plane." 

That peculiar orientation means that day and night on 
Uranus have no meaning in earthly terms. During its 
84-year orbit, each hemisphere spends 42 years in the dark. 
Even the planet's rotation period remains unknown. “Ob- 
servations during the seventies attempted to measure ro- 
tation with equatorial Doppler effects," says Smith. "Esti- 
mates range from twelve to twenty-four hours, but there's 
a large amount of uncertainty." 

Smith and Terrile tried to pin down the planet's rota- 
tion last July by tracking Uranian clouds with a large 
telescope in Chile. But poor weather frustrated the at- 
tempt. Even in good weather the chances of success were 
slim. Uranus is so far from Earth that its face is all but 
featureless, and some scientists discount the rare reports 
about it. “Any detail seen from the ground was probably 
imagined," says Dr. Ellis Miner, deputy mission scientist. 

By last summer the monthly images sent back by Voy- 
ager were better than any received by ground-based tele- 
scopes, yet still showed nothing but a round, slightly fuzzy 

Continued 
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Uranus as seen from Umbriel, one of its four moons. The 
rings appear as a thin line bisecting the planet. Also shown 
is Ariel, an inner moon. Sunlight illuminates one hemisphere 
for decades, leaving the other in darkness. 


ball. Radar and spectrographic studies have not added 
much information. "The atmosphere is primarily hydro- 
gen and helium," says Smith, “with substantial amounts 
of methane and other simple organic compounds." 

But Uranus is significantly different from the other gas- 
bag planets, Jupiter and Saturn. Those two planets have 
active cores and radiate twice as much heat as they ab- 
sorb from the sun. Astronomers have found no evidence 
that Uranus does the same. Internal heat helps explain 
the zonal weather systems of the larger planets and the 
very existence of their atmospheres. 

"With no internal heat source, the Uranian atmosphere 
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must have some mechanism for carrying energy from the 
sunward pole to the equator,” speculates Dr. Edward Stone, 
a physicist at the California Institute of Technology, in 
Pasadena, Calif., and Voyager mission scientist since the 
program's inception 14 years ago. “It could have quite a 
different weather system from anything we've ever seen.” 

Uranus's orbit may supply that mechanism. "Right now, 
the southern hemisphere has been in sunlight for about 
twenty years," says Terrile. "That might cause winds to 
be thermally transported north and south." 

The atmosphere will be studied by a variety of Voyager 
instruments to determine its exact composition, tempera- 
tures, and movement patterns. Because the planet is so 
cold, cloud-forming compounds such as ammonia and hy- 
drogen sulfide may condense so deep in the atmosphere 
that the clouds will not be seen until Voyager's close-up 
pictures are sent to Earth. 
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PAINTING BY WILLIAM HARTMANN 


"It's possible that Uranus's atmosphere evolved from the 
planet, rather than collecting during formation as in the 
cases of Jupiter and Saturn," Stone says. "We'll settle that 
question by measuring the helium content with Voyager's 
infrared sensor and by radio-science measurements." 

Helium is not easily retained during planetary accre- 
tion; it cant be frozen, and it doesn't come from solid ma- 
terials. Thus the more evolved the atmosphere, the lower 
its percentage of helium. Astronomers can measure the 
distortion of radio signals passing through the fringes of 
Uranus's atmosphere on their way back to Earth. The dis- 
tortion varies with the atmosphere's chemistry. 

Much immediate mission excitement surrounds Voyager's 
encounter with the planet's five known moons. The craft 
will pass within 18,000 miles of Miranda, the moon closest 
to Uranus, and will see features barely Ye mile in size. 
Imaging details on the surface of Ariel (79,000 miles away 


from Voyager), Umbriel (201,000 miles), Titania (226,000 
miles), and Oberon (291,000 miles) will be scanter. 

"As we've gone farther out in the solar system, the sat- 
ellites have gotten more and more bizarre," Masursky says. 
"The density of materials decreases out there, so you get 
all kinds of new phenomena.” 

Enceladus in the Saturnian system was "a wowser," says 
Masursky. Its density is 1.2, barely more than pure water, 
with very little rocky material. *But its surface showed a 
great deal of activity" he says. Masursky identified at 
least five types of terrain on Enceladus, including crater 
fields, ridged plains, and crisscross patterns of linear faults. 

Whatever Voyager finds, Masursky expects to have at 
mission's end a sack of answers and a barrel of new ques- 
tions. “Maybe it will be a third batch of satellites that 
wont resemble either of the others," he says hopefully. 


Revising the mission 


The quality of data and images returning from Uranus 
will be better than anyone predicted when Voyager was 
launched. The craft was not designed to explore that far 
from Earth, where its radio signals will take two hours, 
45 minutes to reach our planet. In fact, the go-ahead to 
explore Uranus didnt come until Voyager 2 left Jupiter 
behind, and then was contingent on Voyager 1 perform- 
ing its assigned scouting job at Saturn. If the first Voy- 
ager had been damaged or destroyed passing through 
Saturn's rings, the second ship would have been sent to 
find out why. With Voyager l's Saturn mission accom- 
plished, Voyager 2 shifted its trajectory to use Saturn's 
gravitational field to speed its way to Uranus. 

But the Uranus mission brought new problems. Because 
of the increasing distance, Voyager's radio signal will be 
only one-fourth as strong as it was from Saturn. Sunlight 
also is only one-fourth as bright, demanding increased ex- 
posure times for the craft's two cameras. And because Voy- 
ager will fly perpendicularly through the satellite's plane, 
it must take pictures of all the moons virtually at once, 
shifting its focus from one to the other while it is speed- 
ing up under gravity's pull and the moons are moving. 

To eliminate smearing of photos, JPLs specialists pro- 
grammed Voyager's computer to supply false information 
to the craft's attitude gyros. The gyros will cause the ship 
to roll exactly in time with the images being recorded so 
that the image stays within the frame. 

The Voyager team also took other steps to improve the 
craft's performance. At Jupiter and Saturn, the ship's re- 
dundant computers carried exactly the same program. If 
one computer failed, the other would take over. Now the 
computers are doing different assignments: One still con- 
trols the flight; the other was reprogrammed by radio sig- 
nals from JPL and will preprocess all data, compressing 
eight bits to three before transmitting to Earth. 

“By sending fewer bits we get more effective power," 
Stone says. But even that is not enough. By the time the 
signals reach Earth, they still will be far fainter than 
high-quality scientific research demands. So NASA es- 
tablished a microwave link between the agency's 200-foot 
deep-space antenna in Australia and an identical antenna 
at Parks Radio Observatory 180 miles away. The link com- 
bines the two incoming signals and doubles receiver sen- 
sitivity. Result of all the changes: Voyager's data will be 
as good from Uranus as it was from Saturn. 

For Voyager, Uranus is only another milestone. The craft 
will again use the gravitational slingshot effect to take 
up a new course, this time for Neptune, where it will ar- 
rive in August 1989. 

“We don't know what we'll find,” astronomer Terrile says. 
"We're looking for the Rosetta stone of the solar system, 
frozen in the ice of some distant moon.” 
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Diamonds are a 


plane's best frien 


The joined-wing design—a modern version of the biplane 
—makes a strong, stiff, lightweight aircraft with more lift 
and less drag. This can improve performance or boost pay- 
load. Several versions of diamond-wing planes are being tested. 


By JIM SCHEFTER 


"starfighter" Its stubby main wingspan angles back 
sharply, joining a second wing set at the wing tips to 
form a perfect diamond shape. 

In about a year, a National Aeronautics and Space Ad- 
ministration (NASA) test pilot will snake into that air- 
craft's cockpit and fire up the craft's two small turbofan 
jet engines. Rolling down a broad desert runway at Ed- 
wards Air Force Base, Calif., he will make the first of a 
series of test flights that could lead to startling changes 
in aircraft design. 

The aircraft is NASA's JW-1 (for joined wing). "The joined 
wing will take over tomorrow just as the cantilever wing 
took over 50 years ago from the biplane," says veteran 
aeronautical engineer Dr. Julian Wolkovitch, president of 
ACA Industries (28603 Trailriders Dr., Rancho Palos 
Verdes, Calif. 90274) and the plane's designer. 

Wolkovitch's joined-wing concept, for which he holds two 
U.S. patents, replaces an aircraft's elevator and horizon- 
tal stabilizer with a second wing set that angles aft and 
up. The tandem wings are firmly attached to both the 
primary wing and the vertical stabilizer, and elevons on 
each of the four wings provide maneuvering controls. 

The result is an aircraft that is strong and stiff. Drag is 
reduced, as well as weight, with a joined-wing weighing 
up to 40 percent less than a conventional wing and tail, 
By adding two airfoils the design also increases lift. 

These aerodynamic advantages offer major improvements 
for larger aircraft, boosting both fuel efficiency and cargo 
capacity. But joined wings also have unique handling char- 
acteristics that may suit them for everything from ultra- 
lights to high-performance fighters. Both military and com- 
mercial aviation researchers are studying the joined-wing 
design, and two recreational models have been flight tested. 


Hang-glider heritage 


Crash protection, rather than performance, first led 
Wolkovitch to the joined wing. He wanted to design a 
hang glider that retained the thrill of flight while giving 
the pilot increased protection. "I called it the married 
mans hang glider,” he says today. 

Wolkovitch flew the glider in 1974. It had a large for- 
ward wing attached to an awkward-looking rear wing 
above and behind the pilot's head (see photo). The craft's 
only control was through rear-wing warping. “That was 


T he sleek little twin-jet aircraft could pass for a 
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inadequate," Wolkovitch admits. "It didnt fly very well." 

But it did start Wolkovitch thinking about commercial 
and military applications for a joined wing. He realized 
that the design had its roots in the past. 

“What we have is a return to the biplane,” Wolkovitch 
says. "The old biplanes had some real advantages in ri- 
gidity and structural strength, but they couldn't overcome 
the drag from wires and struts. 

"The joined wing is self-bracing," he says. “It has all 
the biplane's advantages without the wires and struts." 

In 1979 Wolkovitch's studies attracted the interest of 
Dr. Robert Whitehead at the Office of Naval Research, 
which began a program of joined-wing research and wind- 
tunnel tests. Rockwell International later ran wind-tunnel 
tests up to Mach 1.2 on a joined-wing model. Then, two 
years ago, Wolkovitch suggested an inexpensive flight-test 
program to NASA. He proposed mounting a joined-wing 
assembly on NASAs AD-1 oblique-wing aircraft. NASA 
was finishing testing the craft's pivoting wing [“Slew-Wing 
Plane," PS, Oct. 78] and had scheduled the aircraft for 
display at the Smithsonian Institution, in Washington, 
D.C., when Wolkovitch suggested recycling its fuselage. 
"This way, we only have to build half an airplane," 
Wolkovitch explains. 

Before approving the flight-test program, aerodynam- 
ics experts at NASAs Ames Research Center, in Moun- 
tain View, Calif., put joined wings through extensive 
computer analyses and wind-tunnel tests. “The computer 
designed a complete aircraft," says Dr. Ilan Kroo, a Stan- 
ford University professor and NASA consultant. “We put 
in about fifteen variables, then told the computer to work 
its way through the possibilities." 

The resulting computer model promises to cut an air- 
lines operating costs by 10 to 15 percent. “Joined wings 
look good for transports in the one-hundred- to one- 
hundred-fifty-passenger size," says Dr. David Peake, chief 
of the Advanced Aerodynamics Branch at Ames. By re- 
ducing the overall weight of the aircraft, the joined wing 
allows designers to choose between carrying more fuel 
or more passengers. "If you leave the fuel alone and add 
twenty passenger seats, you've made the airline more 
profitable," says Peake. 

But how well will the computer-designed plane fly? To 
find out, NASA will spend $500,000 next year on retro- 
fitting the AD-1, which will become the JW-1. An initial 
set of 10 flights is scheduled to begin in early 1987. 


Continued 
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The Trident-3 (top), a joined-wing ultra- 
light with a 33-ft. main wingspan, has 
a total wing area of 158 sq. ft. The 
craft's nose and lower wing provide a 
crash cushion for the midship-seated 
pilot. Wing-tip winglets give added sta- 
bility. À radio-controlled version of 
NASA'sJW-1(middle)has been success- 
fully flight tested. A full-size version 
being built has a 24-ft. main wingspan. 
The tilt-engine concept (bottom), devel- 
oped by the Navy and ACA Ind., has a 
V/STOL fuselage [PS cover story, March 
'81]. Space between the joined wings 
allows the engines to be placed in the 
plane's center of gravity. 


The diamond-wing SCM glider (above), 
made of advanced aramid- and carbon- 
fiber composites, weighs just 330-Ibs. 
Suspending the fuselage from airfoil- 
shaped struts reduces the maximum 
bending moment of the high-aspect- 
ratio (21.1) main wing by 80%, says the 
Swiss plane's developer, Canard Avia- 
tion. The struts contribute to the plane's 
overall lift as well as providing direc- 
tional stability. Trailing-edge spoilers 
on the struts provide glide-path con- 
trol when the small (15-kW) motor is 
shut off. Winglets fixed to the edges of 
the 80-ft.-long main wing function as 
rudders for added directional stability. 
The first joined-wing plane developed 
by Julian Wolkovitch, the crash-pro- 
tected "married man's hang glider" 
(right), soars with the designer at the 
controls. A joined-wing business-jet 
concept (far right) has a forward- 
mounted wing bracing the cabin 
against buckling—the design should 
provide more crash protection than do 
many small business jets. 
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Three separate wing lengths, to be made of foam cores 
and fiberglass by Paul MacCready's Aerovironment Corp., 
will be tested. The primary differences will be in the wings' 
aspect ratios—the ratio of wingspan to mean chord. The 
basic diamond wing will be joined at the tips, with a span 
of about 24 feet. Two sets of add-on wing tips, increasing 
the span to about 32 and 40 feet, are planned. 

NASA may also conduct a second series of up to 40 flight 
tests in which guest pilots from the military, industry, and 
the airlines would be invited to fly the JW-1. “That would 
give us a broad spectrum of input on how the wing han- 
dles in flight," Peake says. 

NASA's main goal is to gather in-flight data that could 
be used by private industry to design a new generation of 
aircraft. "The flight program will feed back into our com- 
puter model," says Kroo. “It will show us whether the 
performance estimates we've made are accurate.” So the 
main tests will be aimed at finding the best-performing 
high-aspect-ratio version, since this is where computer and 
wind-tunnel tests say the joined wing offers the lowest 
drag and greatest weight saving. | 


Sideways-flying diamond 


But NASA also wants to study the wing's low-speed char- 
acteristics at shorter aspect ratios. "With shorter ratios, 
the airplane becomes much more unconventional in han- 
dling. It can be a very interesting airplane," Kroo says. 

He notes that with four elevons instead of two, the plane 
should be able to fly both sideways and vertically. To get 
direct lift —going up and down like an elevator—all four 
elevons would be deflected in the same direction. Deflect- 
ing the elevons asymmetrically should make the plane 
move sideways. But testing the direct forces will require 
modifying the JW-1’s controls, so the joined wing's unusual 
handling potential may not be explored for a while. 

The studies so far assume conventional construction tech- 
niques and standard airfoils. *With more exotic materials 
like composites or some innovative construction techniques, 
the weight savings could be even greater,” Peake says. 
Superthin airfoils also might be more effective in a joined 
wing, but NASA has yet to analyze these potentials. 

But one group has flight-tested a high-aspect-ratio 
diamond-wing plane. Instead of a second wing set linking 
the main wings to the tail, the tailless Canard SCM 
glider (featured on the cover), from Canard Aviation 
(Flugzeugbau, CH-8636 Wald, Satenrainstrasse 4, Switz- 
erland), has two inclined fuselage-mounted struts support- 
ing a long, thin main wing (see photo). 

"It's not really a joined-wing plane," says PS Consult- 
ing Editor Ben Kocivar, who spotted the Swiss-made plane 
at the Hanover Air Show last year. “It’s an aircraft with 
strut braces that have an aerodynamic function. 

“But the principles are the same as the joined-wing con- 
cept,” Kocivar adds. “These joined struts support the wing 
—and provide some lift of their own.” 

Another privately financed joined-wing machine, the 
Trident-3 composite ultralight, was designed by ACA's 
David Lund for Summit Aircraft (Box 884, Denton, Texas 
76201). The Trident-3 has a swept main wing, with the 
short upper wing joining it just past the midpoint (see 
photo). The first prototype flew in California earlier 
this year. 

Other joined-wing versions include vertical-takeoff air- 
craft designs now being analyzed by Rockwell and the Navy 
(see photo). The Navy has also conducted low-speed tran- 
sonic wind-tunnel tests of joined-wing cruise missiles, and 
now plans to test models of long-endurance reconnaissance 
drones fitted with joined wings. 

Based on all this activity, it seems likely that the skies 
of the future will be filled with diamonds. 
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radar for your car 


A small company says its three-piece automotive radar system ignores signs, bridges, and 
other roadside clutter that trigger false alarms on other anti-collision devices. Tested over 
a period of three years by a nationwide trucking firm, the smart device is now ready for 
use by cars or trucks. In the works: automatic-braking car radar. 


By JOHN FREE 
Photos by Greg Sharko 


MT. CLEMENS, MICH. 
ow here's an interesting test: 
this truck coming around the 
corner," says Charles Rashid, 
engineering vice president of Vehicle 
Radar Safety Systems (VRSS). Were 
waiting at a two-way entrance to In- 
terstate 94 in this Detroit suburb. A 
panel truck rumbles down the oppo- 
site curved lane, hugging its metal 
guardrail. 

Rashid taps the Buick Riviera's gas 
pedal. As we cut right, an anti-collision 
radar installed in the car sprays mi- 
crowaves at the guardrail and the truck 
rushing toward us. I stare at the small 
collision-warning box on the dash- 
board. Where's its warning buzzer? 
Why no red "panic" lights? 

We accelerate up the ramp. The 
truck barrels past us. Not a flicker or 
peep emerges from VRSS’s. anti-colli- 
sion radar system. “The big problem 
with car radar isn't detecting targets,” 
says Rashid, “it’s knowing when to de- 
tect them.” The Buick’s radar system 
ignores interference such as guardrails 
and vehicles in opposite lanes. But as 
we tour this area, he demonstrates how 
amazingly smart the Rashid Collision 
Warning System is at detecting im- 
pending collisions. 

Last summer, after a million-mile 
three-year test by a trucking firm, Fed- 
eral Communications Commission ap- 
proval, and selection of a manufacturer, 
VRSS (10 S. Gratiot, Mt. Clemens, 
Mich. 48043) began marketing the de- 
tector. The three-piece $558 system 
($965 for trucks), easily installed by a 
car-stereo or mobile-telephone dealer, 
alerts you of imminent collisions, And 
another model that applies vehicle 
brakes automatically has been tested, 
but as yet no marketing is planned. 

The family-run Michigan firm, orig- 
inally composed of inventor George 
Rashid and sons Jack and Charles, 
hopes its system can lessen carnage on 
U. 5. highways: Some 1.3 million in- 
juries and another 32,000 highway 


Headlamp-shaped antenna for the new 
anti-collision system is enclosed in a 
metal cylinder. A circuit board with 


deaths from collisions occurred in 1983, 
according to VRSS marketing vice pres- 
ident Jack Rashid. "We know our sys- 
tem can reduce these figures dramati- 
cally," he says. 

Will his tiny firm have competition 
soon? Spokesmen for Detroit's major 
automobile companies wouldn't discuss 
their work on car radar; they've been 
trying to develop it for decades. Euro- 
pean car firms, often first with high- 
tech gadgets, have shown anti-collision 
systems [“Car Radar," PS, Aug. 78|. 
Experimental safety cars have also 
used radar |“High-Tech Cars for the 
Mid-'80s," PS, Jan. '80]. And Japa- 
nese firms recently unveiled a collision- 
warning system based on light from 
solid-state lasers. If marketed, the sys- 
tem could be far less expensive than 
microwave hardware. 


Electronic cow fence? 


VRSS's radar system originated one 
spring night 30 years ago: George 
Rashid slipped behind the wheel of his 
car on his Anchorville farm, northeast 


radar components encircles the an- 
tenna. A signal processor (right) is pot- 
ted in plastic to conceal its circuits. 


of Mt. Clemens. He dreaded the haz- 
ardous commute to his Grosse Pointe 
home. In this region, humid air from 
Lake Michigan often creates dense fog. 
He pulled off the road and waited, as 
usual, for a trailer truck so he could 
follow its lights in the mist. This night 
the fog really irked him. "If they have 
radar for planes, why not for cars and 
trucks?" he said to his wife. 

Rashid began converting his base- 
ment into a laboratory the next day. 
With the help of radar engineer Paul 
Dudeck he began developing an auto- 
matic-braking system. Soon local elec- 
tronics dealers were asking him why 
he needed all the exotic components. 
“We're just building an electronic fence 
to keep the cows in," he said. 

Rashid quickly learned that a nar- 
row, focused radar beam is crucial in 
helping to minimize interference. But 
suitable narrow-beam antennas didn't 
exist. So he crafted his own antenna 
from sheet metal and pieces of tin 
dipped in molten solder. His first an- 

Continued 
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tenna covered his car's grille, and boxes 
of tube-operated components filled the 
back seat and trunk. 

But the radar worked. The late 
George Rashid once joked about the 
tens of millions of dollars spent by 
auto makers attempting to build radar 
systems: "Their radar picks up beer 
cans alongside the road," he said. 
"Maybe they can sell it to sanitation 
departments." 

Requiring numerous boxes of frag- 
ile costly tubes, however, made Rashid's 
1950s system commercially impracti- 
cal. His dark-haired mustached sons, 
Jack and Charles, recall the change 
brought about by transistors and in- 
tegrated circuits in the 1970s. “Solid- 
state made the unit feasible in cost, 
size, and performance," says Charles. 

In a parking lot near VRSS's offices, 
he flips up the Riviera's hood to show 
me the latest Collision Warning Sys- 
tem. A football-size antenna and 
transmitter-receiver package mounts 
through the front grille, its white radar 
dome almost flush with the surface. A 
signal processor—cigar-box size— 
mounts beneath the hood. The tiny 
four-lamp monitor rests on the dash. 

A green RADAR ON light flicks on as 


How ihe radar works 


NARROW RADAR BEAM 


SIGNAL PROCESSOR 


DRAWING BY ELIOT BERGMAN 


Narrow-beam antenna transmits microwaves 
at more than 24 GHz (billion hertz). Beam 
width, about that of a truck, limits reflections 
from road signs, parked cars, etc. Reflections 
from objects higher than the front bumper 
are converted into an electronic signal and 
fed to the signal processor. The processor turns 
on a dashboard monitor alert light and com- 
putes distance, difference in rate of speed 
| between you and objects, and whether you or 
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Charles Rashid and I exit the car lot 
and accelerate to more than 10 mph. 
Ás a car appears ahead, the yellow 
ALERT light comes on. “I'll ignore the 
ALERT light," says Rashid, speeding to- 
ward the motorist ahead. As we ap- 
proach the distance needed for safe 
braking even on a wet pavement, the 
red WARNING and DANGER indicators 
light up. A warbling tone emerges from 
a speaker in the monitor box. "When I 
apply my brakes and bring us down to 
his speed the warnings stop," he says 
as we slow. 

Moments later we're approaching a 
curve with a building directly behind 
it. Not even the ALERT light comes on. 
"Auto makers find that remarkable," 
says Rashid as we head for a red Tri- 
umph slowing for a turn. Rashid de- 
lays braking and again the lights and 
warbling warn us. "It's really your rate 
of slowing down compared with how 
much distance you have," he explains. 

Later, at high speed on Interstate 94, 
we pass a truck. The lights and war- 
bling sound warn us that a slower- 
moving car just ahead is a hazard. But 
the warnings stop automatically as the 
car ahead moves into another lane. I 
notice that bright sunlight almost 


the objects are changing speed. If the proc- 
essor determines a collision is imminent, it 
turns on a warning light and sounds a buzzer 
until you decelerate or swerve. A danger light 
indicates you aren't braking hard enough. A 
filter circuit in the processor detects speed 
differences greater than 30 mph between you 


and objects. This helps filter out false sig- | 
nals from distant vehicles as you pass on a | 


two-lane road.—J. F. 


| John Boyd. 


washes out the monitor lamps, mak- 
ing the audible warnings crucial. 

Rashid points out a string of small 
metal signs along a curve in Mt. Clem- 
ens. So far the warning system has 
ignored all signs. Now he guns the en- 
gine and drives toward the signs. In- 
stantly, the warnings go on. Why? *The 
system saw that at that angle rate we 
were cutting too fast," he says. 

To help test its radar, VRSS asked 
Preston Trucking Co., of Preston, Md., 
to install prototypes. Don Cable, one 
Preston driver, estimates he's driven 
350,000 miles with an alert monitor 
in his tractor-trailer cab. One night he 
sped along Rte. 30 in Ohio through fog 
and rain. "Without the radar system I 
wouldnt have been moving that fast 
under those conditions," says Cable. 
Suddenly the monitor lights and war- 
ble tone went on. "Another truck had 
been sitting on the shoulder and had 
pulled out," he says. "Without the radar 
I would have been in trouble.” 

Cable's anti-collision radar also 
helped prevent an accident that would 
have embarrassed any professional 
driver. In Gary, Ind., he pulled into a 
weighing station, joining a line of 
trucks moving at about 10 mph. Some 
papers slipped to the cab floor. As he 
looked down and reached for them, the 
monitor's piercing warbling sound 
made him slam the brake pedal. “Un- 
expectedly, the vehicle in front of me 
had stopped,” says Cable. “Let me tell 


| you, l'd have hated to explain bumping 


another vehicle at 10 mph." 

Can VRSS's system interact with 
other highway radar devices? To find 
out, FCC engineer Phillip Inglis 
hunched over test equipment in a 
VRSS-equipped car moving through 
Baltimore, Md. His goal: to trigger er- 
roneous readings on state-police radars 
along the road. For this test, the VRSS 
system in his car and the police radars 
were frequency-aligned as closely as 
possible. Fortunately for VRSS, as its 


| radar beamed into police antennas, 
| their speed readouts seemed normal. 


“The VRSS system has design features 


| thattend to prevent its interfering with 
| police radar," says Inglis. 


But some radar-detection devices, 


| sold to alert motorists to police radar, 


may generate false warnings when 
triggered by VRSS's anti-collision 
beam. Makers of the detectors say their 
devices can be redesigned to discrimi- 
nate between the VRSS system and po- 
lice radars. 

Citizens Insurance Co. of America, 
in Howell, Mich., plans to offer own- 
ers of radar-equipped trucks auto- 
matic 20-percent discounts. “The 
radar is valuable because it keeps 
drivers alert," says Citizens agent 


DRAWING BY ROY DOTY 


How engineers will break the 


front- 


rive 
1p barrier 


As automobile manufacturers drop higher-performance power plants into new front-wheel- 
drive models, they’ll be stretching the cars’ ability to provide enough traction for sure 
steering control. Now automotive engineers are attacking the problem. Is 200 horsepower 
the limit for a standard 2,000-pound front-drive chassis? 


By JIM DUNNE 


room is a small, rounded, unpretentious-looking car. 

In a word, it’s stodgy. But the black-on-black two-door 
sedan that chassis expert Bob Negstad is rolling out of a 
high-performance development garage in suburban Detroit 
is definitely something else. 

This Topaz has a muscular, almost menacing look. Sure, 
the sheet metal is straight stock, and all the body lines 
are right, but this vehicle seems a little worn at the edges 
—the kind of look a car gets when it puts on a lot of hard 
miles in a short time. There’s also an array of tack-on 
gauges on the instrument panel, one of which is labeled 
“bar,” a tip-off to the presence of a turbocharger. On top of 
that, the wheels and tires aren't right—custom-made cast 
aluminum wheels and 15-inch top-of-the-line Goodyear 
Eagle tires, real road huggers. Much too strong for a stan- 


dard Topaz. 


T: Mercury Topaz that comes right from the show- 


"This is our high-performance front-drive test model. 
Its engine is strictly a prototype," says Negstad, chassis- 
development supervisor for Ford's elite Special Vehicle Op- 
erations group, as we pull out to locate a clear parking 
lot for the upcoming demonstration. “The engine is a 
2.3-liter four, but we put in a turbocharger, intercooler, 
and fuel injection,” he continues. “It puts out a hundred 
sixty horsepower.’ 

A quick calculation tells me that the engine under the 
hood has about 70 percent more horsepower than a show- 
room Topaz, but I don’t need any figuring to tell me that 
the car is powerful. That’s obvious from the passenger seat. 
This Topaz zips in and out of traffic with the thrust of a 
five-liter Mustang. I’m impressed. 

As I jot down notes in the passenger seat, Negstad mo- 
tors around the blacktop and picks out a level, open spot. 

Continued 
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He stops and says, "Now I'll show you why high perfor- 
mance and front-wheel drive don't mix very well. Just three 
easy lessons." 

Bingo! The purpose of my visit: Find out the details of a 
major flaw—a kind of “horsepower barrier" in front-wheel- 
drive systems—that leads auto-chassis engineers to throw 
up their hands in frustration when they try to install high- 
powered engines in front-drive cars. 

Negstad puts the Topaz into a hard left turn and guns 
the engine, accelerating to full power in first gear. As we 
swing around in a tight circle, the engine roar mixes with 
a dull moan from the protesting 15-inch Eagles. He takes 
his hands off the wheel and sits back as the car lurches 
right, then finds the straight-forward line and stays there. 

"That's tough for front drive," Negstad points out. "Many 
times with a high-powered engine, the wheel stays in the 
full-lock position, and the car continues to turn in a cir- 
cle. We spend a lot of time adjusting the suspension and 
drive line to build that out of our cars." Lesson one 
complete. 

Next, he puts the right front wheel on grass and the 
left on dry pavement, and then guns the engine while 
popping the clutch. As you would expect, the right wheel 
spins with little traction while the left grabs with a ven- 
geance, pulling the car to the left. "That's bad, but what 
comes after is even worse," Negstad barks over the motor 
rumble. "When the right wheel comes off the grass and 
onto pavement, the steering wheel will jerk hard to the 
right." 

And so it does. As the car quickly accelerates, we swerve 
left. Then, as the spinning wheel on the right digs in, we 
lurch right. Negstad, a big man with the rapid reflexes of 
a test driver, shoulders the steering wheel quickly to the 
left to bring us back to a straight line. “The same thing 
happens on ice, wet pavement, or any other slippery sur- 
face. When one wheel breaks traction, the car takes over 
the steering," he says. Lesson two is complete, but the 
tossing back and forth continues through the third, and 
last, maneuver. 

Hunkering his body down against the seat cushions, 
Negstad puts the Topaz through a series of tight left and 
right turns at about 30 mph. The car behaves obediently 
up to a point. Then, with the side forces pulling their hard- 
est and the body listing like a sailboat in a gale, the in- 
side tire loses traction and begins to spin wildly, throwing 
up clouds of overcooked tire tread. Again, steering control 
has gone awry, only to be regained as we slow down. 


Too much power 


"Notice," Negstad says, while I try to regain my equi- 
librium and put my notes back in order, "that in every 
case, the driver loses control of the steering. That's the 
barrier we run against when we put too much power in 
front drive cars." 

Negstad and other experts I spoke with from Chrysler, 
Audi, Mazda, and Saab agree: There is a point at which 
too much power will cause loss of control for the driver of 
a front-wheel-drive car. High-power engines can make the 
front wheels spin, causing sudden changes in direction, 
sticking in a full-lock position, or loss of steering control. 
And the more potent the engine, the worse the problems 
with front drive. That's why chassis engineers around the 
world are working overtime to sort out front-drive sys- 
tems for high-performance cars. 

Scott Harvey, Chrysler's ace performance-car developer 
at the Chrysler/Shelby Performance Center, in California, 
estimates that 10 pounds of car weight per horsepower is 
about the limit you can go in a front-drive model before 
the problems of control become insurmountable. Negstad 
agrees to a point: “I think eleven pounds per horsepower 
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Handling front-wheel-drive 
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Unequal-length half-shafts deliver different amounts of 

torque to each wheel, making steering difficult (1). They 
also make the suspension geometry different for each 
wheel, which can lead to instability. When half-shafts 
exert torque at an angle, losses occur, and torque is dis- 
tributed unequally (2). One solution is to place a bear- 
ing on the longer shaft side, which shortens the length 
of its counterpart (3). Body lean in sharp turns removes 
pressure from the inside front wheel, causing it to lose © 
traction, which degrades steering control (4). 


is the limit," he says. "After that, the problem gets so 
difficult, it won't work." 

It's clear that the front-drive cars on the road today are 
well within the safety limit. The Topaz, which weighs 2,400 
pounds, is driven by less than 100 hp, and so has a weight- 
to-horsepower ratio of roughly 24:1. The turbocharged Saab 
9000, which will zip from 0 to 60 mph in less than nine 
seconds [PS car test, Dec. '85], weighs 2,900 pounds, and 
its engine develops 160 hp. That's another safe combina- 
tion, with a ratio of about 18:1. 

But as front-drive models enter the more serious perfor- 
mance-car classes, such as the planned 1989 Camaro/ 
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Firebird or the Mercury Capri of the late 1980s, the ratio 
narrows. Look for premium engines in these models to 
top 180 hp, while chassis weight will be in the 2,200-pound 
range. That's getting down to ratios of 13:1 and less 
—precariously close to the limits the experts say should 
not be breached without careful precautions. 

The ultimate aim of front-drive-chassis engineers is to 
keep a car's front tires from losing traction. That's why 
you always see oversize premium tires on high-performance 
front-drive models. The tires are a partial solution to the 
problem, but they can't do it all; the difficulties are more 
fundamental. Let's take a closer look. 


To compensate for an offset differential position, the Saab 
9000 (above) has an intermediate drive shaft and support 
bearing that equalizes half-shaft lengths. If the Saab 9000's 
160-hp power plant were upgraded, the drive train would 
probably have to be modified. A viscous-drive limited-slip 
differential (left) has been developed for the turbocharged 
European Ford Escort to equalize torque transmission to 
the front wheels. The viscous coupling is a stack of rotat- 
ing and fixed perforated discs enveloped in a silicone fluid. 
Fluid friction within the stack causes the fluid to heat up 
and expand, increasing pressure within the sealed housing 
and thus progressively stiffening the coupling as the two 
wheels rotate at increasingly different speeds. 


Torque steer is the tendency for an engine's power to 
cause a car to veer from a steered course. And it's a prob- 
lem that is practically solved, says Tadahiko Takiguchi, a 
Mazda chassis engineer. Still, he told me recently, there 
is some residual torque steer in every front-drive car, and 
it will become more apparent as high-performance engines 
become commonplace. 

“Since most front-drive cars have the differential offset 
to one side or the other," Takiguchi notes, "it's normal to 
end up with a different shaft length for each wheel. 
Unequal-length half-shafts will cause more torque to be 
delivered to the wheel with the shorter drive shaft than 
to the one with the longer drive shaft." 


Half-shafts help 


As a solution to the unequal-length problem, Takiguchi 
cites designs that use an intermediate bearing on the long 
shaft side. Look under the hood of many newer front-drive 
sedans, and you will see this type of bearing, usually on 
the passenger side of the car. A short shaft connects the 


[Continued on page 120] 
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By A. J. HAND 
Photos by the author 


ust about every room in my house 

needed painting. At first, looking 

over the considerable expanses of 
walls and ceilings, I was tempted to 
postpone the project until some indef- 
inite future date. Then I realized that 
this was a good opportunity to get 
the job done while testing a new cat- 
egory of painting tools for PoPULAR 
ScIENCE: power paint rollers. 

Power roller systems pump pressur- 
ized paint through a hose from a res- 
ervoir to a trigger-activated roller. The 
units are designed to make painting 
easier by eliminating 

e Stopping to load the roller. 

e Dripping paint from an overloaded 
roller. 

e Climbing down from ladders and 
stooping to reach the paint tray. 

The five systems I tested were: the 
Wagner Power Roller I'd seen adver- 
tised so often; a Power-Flo; the Camp- 
bell Hausfeld PaintPal; one I'd never 
heard of called the Homax; and a little 
CO,-powered unit from Black & 
Decker. The table lists the specifica- 
tions for the units. Here’s what I 
learned: 

Wagner Power Roller. With this 
system you place a can of oil or latex 
paint inside a plastic canister, screw 
on a twist-lock top, and throw a switch. 
A small air pump pressurizes the can- 
ister and feeds paint to the roller. The 
first Wagner I tried was worthless. I 
found it difficult to achieve a tight seal 
between the canister and its top. When 
I did finally succeed, the pressure was 
still insufficient to deliver a medium- 
bodied latex paint at a reasonable 
rate. 

I called Dan Nixa, Wagner's expert 
on homeowner systems, and found 
that Wagner had improved the Power 
Roller at the beginning of 1985. Nixa 
sent me one of the re-engineered mod- 
els. The difference was dramatic: I 
could apply paint as fast as I could 
move the roller. 


Black & Decker's CO -powered roller 
system (right) is compact enough to 
take up a ladder. With the paint canis- 
ter clipped to his belt, the author paints 
a window soffit 20 ft. in the air. Paint 
reservoir capacity is 1 qt. 
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Power paint rollers sound like a great idea: They promise nonstop paint delivery 
to help get big jobs done quicker and neater. After testing five systems, PS discov- 
ered they can outperform conventional rollers in applying paint. But they lose 
much of their advantage when it's cleanup time. 


Even with the improvements, though, 
the Power Roller wasn't perfect. First, 
all the other units I tested had trans- 
parent hoses; the Wagner's was opaque, 
making it impossible to see whether 
paint was flowing when I started the 
job. And at the end of the job, it was 
impossible to tell when the hose had 
been rinsed clean. 

The Wagner does have an impres- 
sive list of optional attachments, in- 
cluding a special brush, pad, roller 
for trim work, and an extension han- 
dle. The extension increases your 
reach and lets you run the roller two- 
handed. This allows better control and 
reduces fatigue. 

The trim pad is useful for cutting 
in against straight trim; the three- 
inch roller is OK for tight spots, and 
the brush can be useful for trim and 
irregular surfaces. But I still prefer 
an ordinary brush to all these acces- 
sories. Because a brush is unhindered 
by a hose, it's less tiring and easier 
to control. 

Power-Flo model 800. Like three of 
the five rollers I tested, this one uses 
a peristaltic pump to feed paint (oil or 
latex) to the roller. A small motor 
turns a pair of little rollers that squeeze 
a C-shaped section of the paint hose, 
forcing the paint along using the same 
sort of action you use to swallow food. 

The pump is quiet and effective. If 
I kept the feed button down constantly, 
I could roll on a medium-thick wall 
paint almost as fast as I wanted. But 
soon my hand began to cramp, so I 
used a small spring clamp instead. 

The Power-Flo comes with a cleanup 
faucet fitting that lets you force water 
through the hose and squirt water 
over the roller at the same time. This 
system works well for cleaning the 
hose, but cleaning the roller seems to 
take forever. 

Campbell Hausfeld PaintPal. This is 
another peristaltic- pump unit. The 
PaintPal is the cheapest of the me- 
chanical units, and the lightest duty. 
Still, it manages to move medium- 

Continued 


Power paint rollers tested are (clock- 
wise from top) Homax, Black & Deck- 
er, Campbell Hausfeld, Wagner, and 
Power-Flo. Accessories for these sys- 
tems include pads for trim work and 
extension handles for longer reach. 
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PHOTO SUPPLIED BY HOMAX CORP. 


Pump in Homax unit forces paint to the roller. A thumb valve controls flow. 


PS buyer's guide to power paint rollers 


Price Flow X Roller 
Model ($) rate size Noise 
Black & Decker 
Power Painting System 71. Good 
Campbell Hausfeld 
PaintPal 6l Fair gin. Low 12 ft, 
Homax 
Power Painting System — 110 . Excellent 9 in. Low 1, 
Power-Flo 
model 800 100 Good Sin. Low 20 ft, 
Wagner 
Power Roller 100 Good. Qin. High 18ft, 


bodied paints about as fast as you can 
roll them on. The paint-flow trigger 
is a generous four fingers wide and 
features a lock. Even with the trigger 
locked, however, I found that the lit- 
tle pump couldnt keep up with me 
when I fed it a heavy latex wall paint. 
The PaintPal is not intended for use 
with oil-base paints. 

Homax Power Painting System. This 
unit can handle oil or latex paints, and 
its peristaltic pump seems to run at 
about twice the rate of the other units. 
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Trigger 
Hose type lock Capacity 


7in. None 4 ft, clear No 1 


Accessories 


Angled trim brushes, pads 


clear Yes 1 gal. Extensions, pads, ی‎ pads " 
clear Yes 5 gal Extensions, pads 
clear No 5 gal LXtensionis, pads 
opaque No 1 gal. Extensions, pads, brushes, trim rollers 


It can feed even heavy paints as fast 
as you can apply them. Despite its 
power, it is compact, lightweight, and 
quiet. It has a smooth, easy-to-use feed 
button with a lock, and an effective 
cleanup system. The Homax is a thor- 
oughly professional system. 

Black & Decker Power Painting Sys- 
tem. This little unit uses CO; car- 
tridges for power, has just a seven-inch 
roller (instead of the usual nine- 
incher), and only holds a quart of 
paint. On the surface, these would 


seem to be limitations—but they 
arent. The cartridges supply plenty 
of pressure. And the quart-sized paint 
container is small enough to clip to 
your belt. 

I look at the B & D as a compact 
unit to take to hard-to-reach small- 
or medium-scale jobs. I used it while 
standing high on a ladder to paint the 
soffits around a big arched window on 
my new addition. It proved flexible and 
easy to handle in this awkward situ- 
ation. The small roller performed bet- 
ter than a large one would have on 
this kind of work. If you want to use 
oil-base paints, forget about the B & D, 
however; it's not designed for them. 


The bottom line 


All of the rollers I tested worked 
well. But, with the exception of the 
Homax, they lacked the pressure to 
feed the thickest-bodied latex paint as 
fast as I could have rolled it on. 

Sometimes the roller ends remained 
nearly dry so that only the center was 
putting on paint. This slowed me down 
and made it hard to trim and paint 
inside corners. Also, when painting 
narrow hallways the hoses tended to 
drag through wet paint. 

But the biggest snag is at cleanup 
time. Even though all the systems 
came with special hose or faucet at- 
tachments for "easy cleanup," they 
still took an average of 20 minutes to 
clean. And that's with water-base 
paints. Cleanups with oil-base paints 
are even more time-consuming, and 
often use up a gallon of thinner. It's 
wise to disassemble the roller and 
head to give them special attention. 
And remember: If you neglect to clean 
a power roller, you've just thrown 
close to $100 out the window. 

All this cleanup time—at least on 
small-to-average jobs—tends to offset 
the speed advantage that power roll- 
ers have over conventional rollers, 
which can be cleaned in about two 
minutes with a garden hose. But if 
you have a very large room to paint, 
or perhaps two or more rooms, a pres- 
sure system will save you time and 
will certainly be more convenient 
than a conventional roller. Whether 
it's worth the price—as much as $110 
in the case of the Homax—is up to you 
to decide. Note, however, that the units 
may be heavily discounted (prices in 
the tables are suggested retail). Ho- 
max, for example, says its system is 
typically sold at prices ranging from 
$70 to $100. 


MANUFACTURERS' ADDRESSES 

Black & Decker, 3012 Highwoods Blvd., Raleigh NC 27625; 
Campbell Hausfeld Co., 100 Production Dr., Harrison OH 
45030; Homax Corp., Box 5643, Bellingham WA 98227- 
5643; Power-Flo Products Corp., 1661 94th Lane N.E., 
Minneapolis MN 55434; Wagner Spray Tech Corp., 1770 
Fernbrook Lane, Minneapolis MN 55441 


~ & 20 reasons why 
5 you need a router. 


Even if you own a router, you probably haven't explored all its capabilities. Fit this under- 
rated, versatile tool with homemade jigs or commercial accessories, and it can perform 
unexpected chores, including cutting a variety of precise joints or decorative grooves, trim 


ming laminates and veneers, and doubling as a shaper. 


By R. J. De CRISTOFORO 
Drawings by Gerhard Richter 


tation. You probably know that 
it's the best tool for cutting rab- 
bets, rounding off edges, or creating 
decorative flourishes. But that brief 
list doesn't come close to exhausting 
its capabilities. 
Choose the right bit and add one of 
the easy-to-make jigs featured here or 
a commercial accessory (see table at 
end of article), and in minutes you can 
cut precise dovetail, dado, mortise-and- 
tenon, or tongue-and-groove joints. Or 
you can form rounds for table tops, 
hollow out a block (for trays or bowls), 
or cut openings in wall panels. You 
can even turn your router into a sta- 
tionary shaper by buying or building 
a special table. (Ill describe how in 
an upcoming PoPULAR SCIENCE arti- 
cle.) There's no other tool that matches 
this versatility. 
And you can do all this without dip- 


T he router deserves a better repu- | 


ping deeply into your coffers. For less - 


than $80 you can get a one- to 1'5- 
horsepower router. That's all the power 
you need. All routers operate at high 
speeds (up to 25,000 rpm), which is 
one of the reasons they cut so smoothly. 

Bits are usually extra and come in 
three varieties: all steel, high-speed 
steel with tungsten-carbide cutting 
edges, and solid tungsten carbide. The 
tungsten-carbide bits can cost three 
times as much as their steel cousins, 
but their smoother cuts and longer life 
make them worth the price, especially 
for workhorse bits. For some jobs, like 
trimming abrasive laminate, a tung- 
sten-carbide bit is mandatory. But 
there's nothing wrong with buying a 
steel bit if you plan to have only oc- 
casional use for it. 

Bits come in an array of shapes and 
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sizes, each with a specific job. Which 
ones do you need? That depends on 
the kind of woodworking you do. You'll 
find straight and dovetail bits handy 
for precision joinery. (A purist may ob- 
ject to using a router for dovetailing, 
but the results would make any crafts- 


Here’s an easy way to increase a rout- 
er’s uses: Replace the original base 
with this special base (left). Use the 
router’s original base as a template 
to locate attachment holes. The base 
features adjustable guides secured 
with wing nuts that help center the 
router while it straddles the work. 
These come in handy when you're 
cutting mortises (above), for example. 
Secure the workpiece in a vise clamp 
(see next page for details)—an excel- 
lent way to hold narrow pieces steady 
while you cut a groove. 


man proud.) And if you like to add 
finishing touches to your handiwork, 
there are scores of decorative bits, in- 
cluding cove, corner-round, and Roman 

ogee. 
To guide your router you'll need a 
Continued 
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To cut a dovetail slot (right), remove 
one of the base's guides; adjust the 
remaining one to let the bit cut into 
one edge of the workpiece. To pro- 
tect the work and help level the 
router, sandwich the workpiece be- 
tween scrap pieces in the vise clamp 
(above). A self-adhesive ruler on the 
clamp helps line up cuts. To cut a sec- 
ond slot, turn the router around so 
the guide is against the clamp’s op- 
posite edge, and make a second 
pass. Use the same technique to cut 
a tongue for tongue-and-groove joints. 


pilot, an edge guide, or one of the jigs 
featured here. A pilot is a smooth steel 
shank that’s either an integral part 
of a bit or a separate component that 
can be screwed onto a bit’s end. The 
pilot rides against the work edge, 
guiding the router and controlling the 
width of the cut. 

There are two kinds of pilots: fixed 
or ball bearing. The former work OK, 
but they can heat up from friction and 
leave burn marks on the wood. That’s 
why I recommend a ball-bearing pilot, 
which turns freely, rotating only as 
you move the tool. Whichever you use, 
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You can form tenons fast when you use a router. First, 
select a block of stock that’s wide enough to supply the 
number of rails you need. Then slip a wide, straight bit 
into the router, and make as many passes as it takes to 
reach the tenon’s length (above left). After you rip your 


keep the pilot pressed firmly against 
the work edge and make sure that the 
edge is straight and smooth. The pilot 
will faithfully follow any bump or 
crevice—and guide the cutter to du- 
plicate it. 

An edge guide is a basic commer- 
cial accessory that’s used to cut a 
straight groove parallel to the stock’s 
edge. The width of the cut depends on 
the bit. The guide is easy to use. Just 
keep it snug against the wood, and 
make sure the router is level during 
the cut. 

There are probably more commer- 


pieces from the wood block, flip them over and assemble 

them in the clamp guide as shown (right). Then use the 

router to finish trimming the tenons (center). You can ei- 
ther dress the tenons to fit a round-end mortise or use a 
narrow chisel to make the mortise ends square. 
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Nothing forms circular grooves (right), 
cuts openings in wall panels, or 
makes rounds for table tops like a 
router fitted with this easy-to-make 
circle guide (above). The guide shown 
will form circles up to 36 in. in diam- 
eter. If you're working with thick 
stock, take your time and make as 
many repeat passes as necessary. 
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cial accessories and custom-designed 
jigs available for a router than for any 
other shop tool. Some accessories can 
be costly, but you can make some out 
of scrap wood to perform a variety of 
chores that let you take full advan- 
tage of your router. 

You can use the clamp guide, for ex- 
ample, for help in forming tenons, rab- 
beting, and cutting a variety of grooves. 
The vise clamp and special router-base 
guide make a fine combination for cut- 
ting mortises, slotlike dovetails, and 
tongue-and-groove joints. The vise 
clamp is especially adept at gripping 


n Some router accessories you can buy 


Accessory 


Bit sharpener 

Bowl crafter* 
Circle cutter 

Door and panel kits 


Dovetail template 
Edge crafter* 
Hinge-mortising — 
template kit 
Laminate-trimming bit 
Letter and number 
guide 

Pantograph 

Planer attachment 
Router-crafter* 
Router-recreator* 
Special table 


Template guide 


Wood threader 


Remarks 


Attaches to router base and works off router motor 
For turning bowls; goblets, plates, and boxes with fitted lids 
For forming circular grooves or cutting discs 


Adjustable guides and templates for decorative grooving af 
doors, panels, and drawer fronts 

Allows quick and accurate forming of various types of dovetail 
joints; used with dovetail bits 

For decorative edging of round or oval frames and piecrust-type 
table tops; used with a router table 

Ad justa ble tem plates that clamp to door-edge template 

for routing hinges 

For trimming plastic laminates and wood veneers; some routers 
require a special base or attachment for this appl ication 
Templates for routing house numbers and nameplates, usually 
| used with template guides 

Allows router to duplicate illustrations, letters, and numbers 
that are traced with a stylus; some types allow enlarging or 
reducing the pattern 

For turning a router into a portable planer; not available 

for all makes of routers 

Lathe-type accessory for forming decorative furniture legs 

and posts 

Allows router to duplicate three-dimensional objects as well 

as letters or numbers 

For mounting a portable router so it can be used as a shaper; 
usually equipped with adjustable fences and guard 

Attaches to router's base for pattern routing: needed when 
۱ working with dovetail templates and letter and number guides 


For cutting threads in any species of hardwood or softwood; 


matching taps available 


"From Sears 


To cut dadoes, fit a plunge bit into the router. The bit's 
point enables it to pierce the wood while the router is 
lowered to sit on the work. Use a straightedge to guide 
the cut (left). To cut a stop dado, clamp a block on the 
straightedge to control the cut length. If you want to hol- 
low out part of a block—something you might do when 
making a tray, for instance—attach an extended base to 


the router so it can span a wider area than the regular 
base will allow (center). A bit with a pilot (inset, right) 
can be used to shape curved as well as straight edges. 
When using a pilot, insert a scrap block from the work- 
piece under the router's base on the side away from the 
work. This will help keep the router level. For an abridged | 
list of commercial accessories, see the table above. 


narrow pieces whose edges must be 
shaped. And the circle guide helps 
make fast work of cutting table tops, 
for example. 

Here are some basic tips for using 
a router: 

€ Grip the router firmly when you 
turn it on and as you feed it. 

e Give it time to come up to full 
speed before making careful, initial 
contact with the wood. 

€ Keep the tool level. If necessary, 
put a scrap piece under the router's 
base on the side away from the work. 

€ Because bits turn clockwise, feed 


left to right. This is an ideal way to 
keep the cutter moving with the work. 

e Cut with the grain whenever pos- 
sible. You'll have to ignore this rule 
when doing freehand work, of course. 
Compensate by feeding slower and not 
forcing the blade—this will give you 
better control of the cutter and pre- 
vent any scorch marks from appear- 
ing on the wood. 

All routers, no matter how power- 
ful, are limited in how deeply they can 
cut and in their feed speed. You don't 
have to be a pro to realize you're tax- 
ing the tool when the cutting speed 


drops considerably or when burn marks 
appear on the wood or bit. Keep the 
bit working, but be sympathetic with 
the router’s limitations. The more 
wood you're cutting, the slower your 
feed should be. Sometimes it's better 
to repeat a pass, cutting deeper the 
second time, to get the full shape or 
groove depth needed. 

If you must stop during a cut, move 
the router away from the cut at a right 
angle. When you're ready to start 
again, slide the bit back into the 
groove, slightly short of where you left 
off. 
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Storage options include vertical divid- 
ers for family files (1), out-of-season 
clothes space (2), a pull-out bin on cast- 
ers (3), and smaller drawers (4). The 
unit can be deeper than the 30 in. 
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shown, but you risk losing items be- 
hind others on deep shelves. Using 
18s instead of plywood (5) lets you 
step shelves to store items of various 
heights (four boards make a shelf). 
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Cleverly constructed modular 
shelves can be changed to 
suit your needs, solving the 


| problem of storage-room clut- 


ter. The unit's cleated up- 
rights eliminate the need for 
special shelf hardware. 


By SUSAN RENNER-SMITH 
Drawing by Carl De Groote 


into your house? How empty the 
garage was—and the attic, and 
even the basement? In my house, all 
of those spaces soon filled up with mis- 
cellaneous objects that seem to resist 
orderly arrangement. But the modu- 
lar wall-hugging shelves shown here 
can organize the most diverse storage- 
room clutter. 
Basically a series of ceiling-high 
2 x 4s sandwiched between 1 x 6 cleats, 
the modular unit requires no hardware. 
Grooves formed by the cleats support 
shelves and drawers, making the sys- 
tem simple to assemble—and flexible 
enough to take care of changing stor- 
age needs. Because all dressed lum- 
ber is milled to standard widths, it's 
ideal for the cleats. For this PS proto- 


R emember when you first moved 


| type, Western Wood Products Assn. 


used blue-stain ponderosa pine 1 x 6s 
(2% feet long) for the cleats, fir 2x 4s 
for the verticals, and a mix of 1x 8s 
and 34-inch plywood for shelving. 
Drawer and bin fronts are assembled 
from 1x6s or 1x8s. The handsome 
grain pattern of the lumber makes for 


| a unified look without the wild grain 


of fir plywood. 
Because the cleats allow you to vary 


| shelf heights and insert bins, draw- 


ers, and even clothes poles (see draw- 
ings) as needed, the only dimension 
that can't change after installation is 
the width of the modules. For the ga- 
rage wall unit shown, WWPA’s de- 
signer, Terry Ferguson, worked with 
two-foot modules, halving them to cre- 
ate ski storage and small cubbies on 
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the left. He doubled the module for 
the luggage shelves on the right. (But 
dont let shelves bridge two modules 
except for storage of light items.) 

When deciding how many cleats you 
need to fill the space between floor and 
ceiling, plan for a one-inch space be- 
tween cleats, and remember that the 
actual width of a 1x6 is 5% inches. 
This dimension also sets the minimum 
depth of shelves and drawers at a lit- 
tle more than five inches. 

Note that although drawer fronts 


Clutter-clearing storage shelves slide 
between cleated supports for easy re- 
arrangement. Shelves may be plywood, 


and backs set flush with the uprights, 
the sides are recessed, and the draw- 
ers have no glides. Both long edges of 
the drawer bottom project into the 
spaces between the cleats to function 
as runners (see detail). If greatly over- 
loaded, the drawers will require some 
tugging to open—so plan enough 
drawers to avoid overstuffing. (Wax- 
ing the drawer grooves will help, too.) 

To begin construction, lag-screw two 
1 x 2s to ceiling joists to serve as top 
plates. Nail the plywood top to this 


[os X-—— N 


as shown here, or lumber (see draw- 
ing). The sturdy pull-out drawers and 
bin (inset) provide roomy storage. 


frame, and toenail 2 x 4 vertical sup- 
ports to the plywood. Rip shelves from 
¥4-inch plywood, and crosscut 2 x 6s 
to identical 2v5-foot lengths for cleats. 
A stack of boards all ripped to size go 
up quickly using common nails. 
Make the drawers and bins, and if 
you like, add doors to some open-shelf 
modules for lockup security. To pro- 
tect the storage unit from dirt, brush 
or spray on a coat or two of semi-gloss 
sealer. Or you can paint the shelves to 
contrast with or match the walls. Gs) 
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The house shown in Nov. '83 was a 24- ft. square 
with a shed to serve as an air-lock entry. 


88 | POPULAR SCIENCE 


{> DENVER, COLO. 
Carol and Bob Mallett 


Big family 


Here's what PS readers did with plans for 
the Little Big House, offered in our series. 


follow-up portfolio of design variations wrought by 

readers who purchased plans for one of the houses. 
The original response to architect John Fulop's Little Big 
House (shown at left) was so enthusiastic that Fulop de- 
cided to contact all purchasers of his plans to see how 
they'd fared. Although all respondents praised his plans, 
many sent snapshots showing alterations they'd made to 
adapt his design to their site or special needs. I’ve chosen 
four representative examples to show here; they demon- 
strate how versatile a well-designed house plan can be. In 


T^ is a first in the 12-year Leisure Home series: a 


< BORDEN, IND. 
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«^C CARRABASSETT, MAINE 
Hiram Adelman 


Four of the many variations collected by architect Fulop 
are scattered from Maine to Colorado. The Malletts (facing 
page) installed the prefabricated greenhouse listed as an 
option in the original article; it has a hot tub. In Indiana 
(above left), the house was contractor-built as a year-round 
residence, with additions tacked onto the east wall. For the 
house above, Adelman, like the Malletts, chose metal roof- 
ing instead of the asphalt shingles on the PS prototype. The 
Graves expansion (left) took the greatest liberties, turning 
Fulop's country cottage into a brick-faced suburban home. 


1 (] LOWELL, MICH. 


Peter Graves 


of little houses 


case you itch to try your own variation, a set of plans is 
still available for $55 ($20 for each additional set) from 
John Fulop, 561 Broadway, New York, N.Y. 10012. 

Since the original design was intended as a starter house 
for a young couple, Fulop is delighted with most of the 
changes and additions. But he admits he’s partial to the 
Mallett version because it remains true to his original 
concept; it is, in fact, a fuller realization of it than the PS 
prototype, which omitted the south-oriented greenhouse. 
The Mallett house has a full basement with its own entry 
(on the east side, not visible in the photo). The interior 
eliminates the exposed crossbeams shown in the original 
POPULAR SCIENCE article. 

Interior variations were extreme. Both Aleta Hursh of 


Rodney, Mich., and Tom Genzel of Broken Arrow, Okla. 


(neither home shown), chose to use rustic knotty pine pan- 


eling, and Hursh replaced the crossbeams with peeled pine 
poles, finished to match the paneling. 

The Heil house, shown above under construction, has 
been finished off with an elevated L-shape deck along the 
two walls seen in the photo. Heil moved his entry door 
around the corner to the west wall of the shed for better 
access on his sloping property. Hiram Adelman also sent 
a construction shot; he eliminated the entry shed altogether 
and placed the door in the west wall of the house itself. 
The Adelmans are building the house themselves on week- 
ends and vacations, “with help from friends.” A front deck 
has since been added. 

The Graves version expands the basic square to 24 by 
36 feet and adds a brick facing and a double garage. There 
are two bedrooms upstairs flanking a full bath, plus a 
third downstairs. It's a year-round home.—4A/ Lees 
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Smart sk ylights 


By MACK PHILIPS 


ne afternoon I'd been too busy making lunch to 
notice that the light streaming through my newly 
installed kitchen skylights had changed from golden 
yellow to somber gray. By the time I sat down to eat, the 
first heavy drops of a summer cloudburst were thumping 
down on the roof. Immediately, motors whirred overhead, 
and the skylights swung themselves shut as the rain 
started to pound. The amazing thing was that I never got 
up from the kitchen table; a sensor on the roof had de- 
tected the rain and closed the windows. 

This useful feature is just one of many found on the 
new remote-control power-operated skylights available from 
Andersen Corp. (Bayport, Minn. 55003). Before selecting 
them to brighten my formerly ill-lit kitchen (left, above), 


Let there be light—and air. Remotely operated power roof 
windows (left, bottom) illuminate and ventilate a formerly 
dark kitchen (left, top). Andersen's awning windows (above), 
which also ventilate efficiently while sheltering window 
openings, can be fitted with the power operating units, mak- 
ing them an attractive feature for inaccessible windows, 
and for homes occupied by the handicapped or elderly. 
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Skylights have gotten a lot more intelligent lately. Besides bright- 
ening dark rooms and ventilating stuffy ones, new energy-saving 
roof windows now have motors that open and shut them on command 
—and even a sensor that closes them at the first sign of rain. 


I had been wary of skylights because I had notions that 
they might leak water and heat. But these watertight, 
energy-efficient roof windows were just what I needed: I 
could not only increase the amount of natural light in my 
kitchen, a simple touch of a button would ventilate it as 
well. That's a lot better than having to bother with a long, 
clumsy pole to operate a hard-to-reach crank. 

In addition to the full-contact double gasket and excel- 
lent step flashing to prevent water and heat leakage, the 
Andersen system is smart. The double-pane tempered win- 
dows have a thin, transparent metallic coating permanently 
bonded on an inside surface to bounce back part of the 
radiated heat. So in summer less heat gets in, and in win- 
ter less heat gets out. Andersen claims that its low- 
emissivity glass system retains 42 percent more interior 
heat in winter and rejects 28 percent more exterior heat 
in summer than uncoated double-pane windows. 


You needn't have a cathedral ceiling ,,;.. pane 


HIGH-EMISSIVITY GLASS 


The drawing shows typical installa- 
tion details for a roof window in a room 
with an attic above the ceiling. The sky- 
light sits atop a box made of dry wall 
or plywood that directs light and air 
down through a hole cut in the ceiling. 
The sides of this shaft may be parallel, 
as shown, or flared for broader distri- 
bution. If the shaft passes through an 
unheated attic, it should be wrapped 
with a vapor barrier and insulation. 
Because the author's kitchen has a ca- . 
thedral ceiling, installation is simpler: 
Carefully lay out the hole location and 
dimensions, then cut the rough open- 
ing in the roof (below left). Remove the 
sash before installation. Install brack- 
ets that fasten the frame to the roof. 
Step flashing (below, right) fits under 
the shingles. When caulking and flash- 
ing are completed, reassemble the sash. 


INSULATION 


The power window-opening system may be added dur- 
ing window installation or later. (The retrofit parts work 
only on operable Andersen roof and awning windows up 
to about two decades old.) Among the system's more 
significant features: 

€ À power supply with a plug-in extension cord that 
reduces 110-volt power to 16 volts and distributes it to up 
to four window operators via low-voltage wiring. 

è A power window-operating unit that houses an elec- 
tric motor and gear train to rotate a window's sash- 
operating mechanism. A small folding crank on the 
unit—much like the film rewind on a 35-mm camera— lets 
you release the gear trains clutch and manipulate the 
window manually in the event of a power failure. 

€ A four-window remote-control module on a 10-foot 
cord that can be set to open to any desired degree. À mi- 

Continued 
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A drop of water on the rain sensor will cause roof win- 
dows to close automatically, as in test above. The best place 
to mount the sensor is atop the curb. 


You can retrofit e— y windows and skylighis, too 


Installation of the power operator differs with window type 
because awning windows have a crank mechanism, whereas 
many roof windows must be adapted. Parts at top in the 
photo above convert a latch-handle-operated roof window 
| to crank operation ($36 per window). Power operator sys- 
| tem (above, center) is composed of an insect screen safety 
switch, motor unit, and rain sensor. Control system (above, 
bottom) consists of a command module and power supply. 
The first window requires a $230 "starter package," which 
includes power operator, power supply, and command mod- 
| ule. Each additional window operating off the same con- 
trol requires a $96 power-operator package. 
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croprocessor in the system lets the homeowner open the 
windows in sequence or back off on the gear train just a 
bit when the windows close, to reduce strain on the 
mechanism. 

€ A circuit-breaker safety switch that prevents a roof 
window from closing when its insect screen is not in place, 
to avoid clamping down on an arm or hand—during wash- 
ing, for instance. 

€ A rain sensor mounted on the window that closes it 
if precipitation is detected. Any of the circuits that de- 
tects water will close all the windows. 

Andersen sells the roof windows in six sizes: 21 by 33, 
21 by 44, 29 by 44, 41 by 44, 29 by 57, and 41 by 57 
inches. 

One procedure that requires particular attention is the 
flashing installation. I suggest that you read and reread 
the instructions, then lay out all the pieces so you fully 
understand how the system works before you install it. 

Aside from the wiring, which may take some time, in- 
stalling the power operator is a quick, simple job. The 
low-voltage wiring from the window to the power supply 
can be hidden in the ceiling and wall if you want to re- 
model, placed in surface channels, or simply clipped un- 
obtrusively along moldings, behind curtains and drapes, 
or along baseboards. 
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For a von wire window (above), 
remove the latch handle, in- 
stall the crank and wood 
cover, then proceed as for an 
awning window. Loosen the 
setscrew, and remove the 
crank handle (1). Place the 
power operator over the 
stud (2), and turn the flip-up 
crank to engage the opera- 
tor. With mounting bracket 
on the window frame, fas- 
ten the operator to the sill 
with screws (3). Route the 
wires to the power supply. 


Remote-controlled 


ultrasonic 
car alarm 


You press the button: All 
windows roll up automati- 
cally, doors lock, and ultra- 
sonic sound floods the interior. 
This is one of the new state- 
of-the-art car alarm systems 
you can install yourself. 


By WILLIAM J. HAWKINS 


stood 30 feet from my car, held out 

the tiny remote control attached to 

my key ring, and pressed the but- 
ton. As if the car were winking at me, 
its parking lights flashed to signal 
that all was well. The Pioneer PAS- 
400 car-alarm system I had just in- 
stalled now stood guard, electronically, 
against would-be thieves. 

The Pioneer system is a new state- 
of-the-art car alarm. Like earlier 
alarms, it uses plunger-type door 
switches to protect the hood and 
trunk. But unlike the others, it has 
an ultrasonic detector to protect the 
interior of the car. The system is not 
armed by key locks or hidden switches, 
which a thief could tamper with. In- 
stead, you carry a wireless remote con- 
trol. Press the remote's button, and the 
parking lights blink once to indicate 
the alarm is armed; press it again and 
the lights blink three times to tell you 
that it's safe to enter the car. 

The alarm's sounding device is a 
125-decibel under-the-hood electronic 
siren that contains its own backup 
battery. If a thief destroys the car's 
battery or cuts its wires in an attempt 
to disable the system, the backup 
battery takes over, and the alarm 
sounds. Automatic door and window 
locking are optional (and require that 
your car have electronic door locks 
and windows). 
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Installation—is it DIY? 


Other similarly sophisticated sys- 
tems, such as the System 1000 from 
Chapman Industries Corp. (2638 
United Lane, Elk Grove Village, Ill. 
60007), must be dealer installed. That 
can add another $200 or more to the 
basic price. You'll save money on the 
Pioneer system by installing it your- 
self. But this is not a one-hour proj- 
ect: It took me about eight hours, and 
although the system is designed for 
nonprofessional installers, the instruc- 
tion manual assumes you know the 
basics of car wiring. 

The PAS-400 comes in three pieces: 
a receiver-control, an ultrasonic de- 
tector with pre-wired ultrasonic trans- 
ducers, and an electronic siren. Be 


PHOTO BY GREG SHARKO 
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DRAWING BY RUSSELL VON SAUERS 


prepared to raid your supply of mount- 
ing hardware; the few screws Pioneer 
supplies are virtually useless. Also, 
you'll need to buy 50 feet of 18-gauge 
wire: Except for the pre-wired trans- 
ducers and one connector, wire is not 
supplied. 

The best advice the Pioneer instruc- 
tion book gives you is to buy the shop 
manual for your car. Do it. You will 
need it to find the correct wires (for 
three 12-volt connections, parking 
lights, ignition coil, door-post switches, 
electric windows, and door-lock cir- 
cuits). Also, the manual shows you 
how to remove certain parts of your 
car. For example, I had to remove the 
top of my dashboard to install the 
thumb-size ultrasonic transducers in 
each corner. 

Once installed, the system works 
well. I particularly like the ultrasonic 
detection system. It automatically pro- 
tects my car's T-top roof; during the . 
summer I found I could even leave the 
windows open a crack for air. If a thief 
puts his hand in to unlock the door or 
meddle with the T-top, the alarm 
sounds. My insurance company likes 
the system too: My premiums are 
being reduced by five percent. 

Made by Pioneer Electronics (5000 
Airport Plaza Dr., Long Beach, Calif. 
90815), the PAS-400 (with two re- 
mote-control buttons) is $420. The au- 
tomatic window option is $85; the 
door-lock option starts at $40. 
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This two-story porch addition not only adds dramatic 
living space—it enhances the original architecture. 
Passive-solar heating makes it efficient. 


By JACK HILLBRAND 
Photos by Susan Hillbrand 


hen the owners of a Cape Cod 
cottage-style house decided 
to make an addition to their 
Ohio home, their primary goals were 
creating more living space and letting 
in more light. In the sun porch I de- 
signed for them, they have additional 


room, and the light is provided in 
abundance by a continuous bank of 
double-hung windows combined with 
a row of low-profile bronze-tinted 
skylights. 

Integrating the new 12-by-25-foot 
structure so that it appears to be part 
of the home's original design was ac- 
complished by maintaining the same 
roof slope, shingles, and exterior sid- 


Vaulted 
unspac 


ing used on the rest of the house. In- 
side, the south-facing porch is finished 
in natural yellow pine and redwood 
siding. The latter covers what used to 
be the exterior wall of the living room, 
as well as the unglazed portions of the 

new walls. 
The addition incorporates a passive- 
solar design using a rock heat-storage 
Continued 
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indows via skylights. 
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Lofty cathedral ce 


Porch addition (top) 
blends in admirably 
with the house's origi- 
nal lines (left). Bar top 
(middle), sink, and un- 
der-counter storage are 
built under the old win- 
dows, which now serve 
as a pass-through. Tile 
floor stores solar heat. 
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zone located under the tile-faced con- 
crete floor slab. In winter the slab ab- 
sorbs and slowly radiates solar heat 
passing through the leafless trees 
above. So far, the owners haven't had 
to use the backup electric baseboard 
heaters. 

In summer the porch is shaded by 
trees and the roof overhang running 
around its perimeter. When the porch, 
dormer, and first-floor north-side win- 
dows are opened, as well as the doors 
between the porch and living room, 
a convection loop is established that 
considerably reduces the need for air 
conditioning. Ceiling and gable fans 
moderate porch temperatures year- 
round. 

The handsome roof beams are made 
by spiking pairs of 2 x 10s with stag- 
gered 10d nails, then casing the as- 
sembly in %4-inch pine (see section C 
in drawing). Yellow pine 2x 10s were 
chosen because the lumber has a high 
fiber-stress rating, which allows it to 
carry the weight of the roofing and 
skylights on four-foot centers. 

Reinforced concrete steps are placed 
outside the porch doors. The east- 
facing step's apron provides terra 
firma for an outdoor gas grill. 
The author is a professional architect. 


Saws can do more With 
these clever accessories 


The stationary saw is already the most useful tool in many shops. Now there are 
new attachments that speed work, increase cutting accuracy, and promote safety. 
Some turn a saw into a different tool, putting it to work in clever new ways. 


By A. J. HAND 


|f you have a home woodworking 
shop, chances are it’s centered 
B around either a table saw or radial- 
arm saw—or both. These two basic 
machines are probably the most-used 
power tools you own. 
To get full use out of them, however, 
you have to fit them out with acces- 
sories. That’s what this roundup is all 


All-purpose jig 


Tenons, end mortises, lap and spline joints: 
All are fast and easy to cut with your table 
saw and the Craftsman Universal Jig ($33 in 
the latest Sears power-tool catalog). The jig 
(right) has a cast-aluminum baseplate de- 
signed to fit any table saw with 34-inch slots. 
There's also a right-angle plate that locks to 
the baseplate via a threaded knob. Special 
clamps and locating plates bolt onto the verti- 
cal face of this plate. These hold your stock 
in position as you feed it into the saw's blade. 

What | like most about this jig is that the 
clamps stay firmly bolted to the vertical plate, 
so it's easy to change pieces of stock. The 
numerous bolt holes in the front plate also 
make it easy to fasten clamps and locating 
guides in almost any position. It's simple to 
work stock in many sizes and at a variety of 
angles. 

The angle plate can slide left and right on 
the baseplate when you loosen the locking 
knob. And because there's an inch scale on 
the base, it's easy to adjust the jig to create 
slots or tenons at any thickness you desire. 
The clamps hold firmly, so your stock won't 
move around or drop down through the table 
| slot. A safety plus: When you use the jig, 
you're working with just one hand that is lo- 
cated safely away from the blade. 

Only one thing bothered me: Tightening the 
knob that secures the angle plate to the 
baseplate put a slight warp in the base. This 
| allowed the unit to rock on the table, creat- 

ing little irregularities in my cuts. 


about. But the accessories I'm talk- 
ing about aren't the common ones— 
dado heads, special blades, or sanding 
discs—that you may already own. 
These are new and unusual ones. 

In the next few pages you'll find ac- 
cessories that can turn your radial- 
arm saw into a stroke sander or can 
guarantee accurate miters, perfect 
rips, and precise crosscuts. You'll meet 
my all-time favorite accessory. And 


you'll even find one that will help you 
safeguard your fingers so you can con- 
tinue to enjoy woodworking for a long 
time to come. 


SOME MANUFACTURERS OF SAW ACCESSORIES 

Alder Ltd, Box 7588, St. Paul MN 55119; Biesemeyer Corp., 
216 S. Alma School Rd., Suite 3, Mesa AZ 85202; Fisher 
Hill Products, 1 Fisher Hill, Fitzwilliam NH 03447; Sears, 
Roebuck and Co., Sears Tower, 233 S. Wacker Dr., Chicago 
IL 60606; Topper Mfg. Co., 1230 Racine St., Racine WI 
53403; Turning Point Mfg., R.R. 1, Davenport ND 58021 


Turn to next page for more accessories 
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Clever accessories for SAWS Continued 


Stroke sander 


Ever heard of a stroke sander? It’s a special 
type of belt sander that makes it easy to 
smooth large work quickly and easily. Stroke 
sanders in large sizes—often several feet long 
—are routinely used in industry to sand doors, 
table tops, and other large workpieces. Now 


Finger saver 


Want to keep all of your fingers? Ripstrate 
(right) can help. It's a spring-loaded, two- 
wheeled carriage that holds your stock down 
against the table and over against the fence 
as you rip. This keeps your hands away from 
the blade and lets you concentrate on feed- 
ing the stock. Besides saving fingers, Ripstrate 
protects the rest of you by preventing the pos- 
sibility of kickback. 

Ripstrate is handy even when safety isn't a 
problem. | like to use it when cutting ply- 
wood and paneling because by keeping the 
stock tight against fence and table, it pre- 
vents chatter and produces smoother, more- 


| accurate cuts. 


To use Ripstrate you mount it on a board 
and clamp them both to your rip fence. Then 
just feed your stock under the wheels and 
into the blade. You can complete each cut 
with a push stick, or walk around to the back 
of your saw and pull the stock through. For 
most work no adjustment is required, so 
Ripstrate doesn't slow you down, as many 
safety devices can. In fact, it speeds up a lot 
of jobs. When ripping several pieces, for 
example, you can use the second piece to 
push the first one through to complete the cut, 
then push the second piece through with the 
third, and so on. 

For most jobs Ripstrate can be positioned 
as shown, but on especially narrow rips the 
wheels should straddle the blade. In that po- 


| sition you'll have to adjust blade height and 
| a stop on the Ripstrate to make sure the 
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sears has a stroke sander for the home shop, 
in a size designed to run off any Sears radial- 
arm saw. It's called the Craftsman Slack Belt 
Sander (above). 

To use it, you mount the sander on the saw's 
blade-guard bracket, connecting a pulley-and- 


wheels can't swing down and hit the blade at 
the end of a cut. This takes a bit of fiddling, 
but once the wheels are set you won't have to 


sheave power train to drive the sanding belt. 
Then you have a large sander, suspended on 
the radial-arm saw, with a four-by-six-inch belt 
running loosely just above your work. Using a 
special sanding block, you reach inside the 
loop of the running belt and press the belt 
lightly down against your stock to start sand- 
ing. The block puts sanding pressure on just 
a small area of your work, so you slide the 
block back and forth and move the saw motor 
in and out to sand the entire workpiece. The 


principle is so efficient that it's a favorite with | 


industry. But how does this pint-sized version 
perform? 


l've found that after a little practice you'll | 


develop a good touch with the block that lets 


you work quickly and smoothly without creat- | 


ing any of those gouges and ridges you can 
sometimes make with a conventional bélt 
sander. Once | got the stroke sander set up, 
it did a fine job. But it takes some time to 
mount the sander, attach the belt, adjust the 
track, and start sanding. In the instruction 
book, this procedure is outlined in a total of 
66 different steps. So you'd have to have a 
fair amount of sanding to do before it would 
be worth setting this rig up for a run. 

Assuming you have a lot of work to do, what 
are the capacities of the Slack Belt Sander? 
You can handle any length of wood you can 
fit into your shop. Maximum thickness on a 
10-inch saw is two inches. Maximum width 
is 30 inches. Not much home shop work will 
exceed these limits. The sander is priced at 
$100 in the Sears Power and Hand Tool 
Catalog. Extra belts are $3. 


change them unless you want to cut stock of 
a different thickness. Fisher Hill Products sells 
Ripstrate for $66. 


Table-saw miter square 


If you have used the miter gauge on your table 
| saw to cut frames, casings, or trim—anything 
that requires perfect 45-degree miters—you 
have probably been disappointed. Few of the 
gauges | have tried give truly precise angles. 
Not only that, your stock tends to slide across 
the face of the gauge as you saw, and this 
produces a curved cut that makes tight mi- 
ters impossible. 

The Craftsman Miter Square (below) solves 
both of these problems. First, the miters it 
produces are true. Because the square is a 
block of solid aluminum, it can't go out of 
adjustment, Second, it has a built-in clamp 
| to prevent your stock from sliding, so your 


cuts are absolutely straight. The clamp also | 


features a pair of hold-downs that keep your 
stock firmly against the table. This prevents 
chatter and ensures that your cuts are per- 
fectly square in the vertical plane. The same 
hold-downs help you hold stock with irregu- 
lar or cutaway backs, such as deep picture- 
frame stock or cove moldings. 


That's not all. The gauge also has an ad- | 


justable stop that lets you produce any num- 


ber of pieces to the exact same length. When | 


you're making frames, it's just as important | 


to have opposing sides identical as it is to 
have your miters cut precisely. 


Complaints? It's a bit clumsy to change the 


guide over from right-hand to left-hand mi- 
ters and back again. And the edge of the guide 
is some distance from the blade (at least on 
my saw), so | couldn't cut pieces much shorter 


than about six inches. That rules out this tool | 


for miniature frames and other small-scale 
work. 

The Craftsman Miter Square will fit any saw 
with 34-inch miter-gauge slots, and unlike a 
lot of miter gauges, it fits the slot snugly. In 
fact, mine was a bit too tight until | dressed 
it lightly with a file, but that's fine with me. 
I'd rather do a little filing and get a perfect 
fit than have a gauge that wobbles in its slot 
and loses precision as a result. The miter 
square (9 HT 3216) is $22 in the Sears Hand 
and Power Tool Catalog. 


Turn to next page for more accessories 
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. BOSS...BEA 
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There is a difference 
in locksmithing 
training and 

the difference 


Only NRI gives 
you such complete 
training, so much real 
bench experience, and the 
confidence and all the tools 
you will need to earn cash 
money fast. 

A well-trained locksmith earns money in 
many different ways—installing locks in apart- 
ments, homes, businesses, and automobiles, 
fixing broken locks, cutting new keys, and more. 
And this huge market is just begging for new 
qualified locksmiths. Today there is only one 
locksmith for every 18,000 people! 


training at an easy-to-follow pace. 
All the lessons, hands-on training, and 


Plus, only NRI gives you training in both 


The N Rast need locksmithing and electronics security systems in 
mia Kind Adva one complete course. 
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Part-Time, Even From Your Home 

Add to your income with part-time work 
with established locksmiths. . . start your own 
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home. ..makelocksmithing and security a 
full-time career as a skilled technician in vour 
own growing business. There is opportunity 
everywhere! 

NRI’s free 4-color booklet will show you 
how quickly you can train to be your own boss 
in a profitable locksmithing business and gain 
the respect you deserve as a trained technician 
like other professionals in your community. 


fessional locksmithing equipment such as the 
Taylor KD5 Key Machine give you hands-on 
experience in this exciting growth field. You'll 
start earning huge cash profits of 800% to 
900% duplicating keys. And only NRI offers 
you an Electronic Security Alarm training 
system. 

Compare! NRI offers the only course that 
is nationally approved by the accrediting com- 
mission of the National Home Study Council. 

Compare! NRI’s course training has been 
broken down into 10 learning modules, each 
with the right number of lessons to keep your 


SEND FOR FULL INFORMATION BOOKLET TODAY! COMPARE. 


THERE'S NO OBLIGATION AND NO SALESMAN WILL CALL: 


ر سب FEF‏ 


McGraw-Hill Continuing Education Center 
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3939 Wisconsin Avenue, Washington, DC 20016 ۷ 


۱ We'll give you tomorrow. 


(Ví CHECK ONE FREE CATALOG ONLY C Digital Electronics Û] Appliance Servicing 
ÛJ Locksmithing & Electronic Security O Communications Electronics ۲ ۱ Automotive Servicing 
C Data Communications O Industrial Electronics [] Air Conditioning. Heating, Refrigeration, 
| [] Robotics & Industrial Controls O Basic Electronics & Solar Technology 
C Color TV, Audio, and Video System Servicing [1 Telephone Servicing C Building Construction 
| L) Electronics Design Technology O Small Engine Servicing [] Computer Electronics with 
Microcomputers 
| Name (Please Print) mE Age 
| Street 
| | City/State/Zip Accredited by the National Home Study Council 1702-016 


JANUARY 1986 | 99 


experiments have been developed to ensure that 
you begin practicing from the very first day. . . 
and can begin making cash as soon as you like. 
All the money-making secrets of a locksmithing 
trade will become yours with your NRI training. 


Clever accessories for saws continued 


Stops for measured cuts 


Accurate crosscuts on your radial-arm saw are 
fast and easy with a calibrated cutoff stop 
like the A-Stop (below) or the T-Square Cut- 
off Stop. Both use the same principle. 

First, you stick a self-adhesive tape mea- 
sure to the top of your saw fence. Then you 
slip the stop over the fence and slide it left 
or right to align its hairline pointer with the 
length you want to cut off. Next, tighten a 
clamping knob to lock the stop in place. You're 
now ready to slide your stock against the stop 
and make your cut. 

Both stops allow adjustments to compen- 
sate for different kerf widths when you change 
blades. Both eliminate the need to measure 
and mark your stock for cutoff, so they speed 

the cutting of single and duplicate parts. 
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Differences? The A-Stop ($39.95 from Alder 
Ltd.) requires a fence 2'/» inches high, or its 
locking knob will hit the saw table. A fence 
this high is convenient for stack-cutting two 
or more pieces at once, but it can hit your 
saw motor when you switch to a small-diam- 
eter blade such as a dado set. 

The T-Square stop ($56 plus shipping from 
Biesemeyer Corp.) requires a fence 15 inch 


high—less likely to interfere with dado work | 


but less convenient for stack cutting. The T- 
Square comes with one left-to-right 12-foot 


tape (right-to-left tapes are available); the | 


A-Stop comes with two six-foot tapes. Both 
read left to right, so you mount the tape to 
the left of the blade with its numbers upside 
down. 


supportable—-a six-foot-long table with a plas- 


tic roller bed—is an indispensable aid if you © 


work alone in your shop. It provides friction- 
free support when ripping long stock like this 
14-foot 1 x 12 (left). You can also use it for 


outboard support when crosscutting on the | 


table saw or when working with sheets of pan- 
eling and plywood. Do you have a radial-arm 
saw? A pair flanking the saw table makes it 
easy to handle long stock when crosscutting 
or cutting dadoes. 

After using Supportable for several months, 
| feel lost without it. Its telescoping legs ad- 
just from a bit under 28 inches up to 48 
inches high, so it's easy to match this acces- 
sory to the height of your saw. The table works 
better than a human helper, and it folds up 
for compact storage between uses. 

There are, however, a few tricks to using 
supportable. When it is used with a table saw, 
be sure the side rails are absolutely parallel 
to the rip fence or angled slightly toward it. 


Otherwise the rollers can lead your stock away 


from the fence and cause inaccurate cuts. 
Warning: At the end of a rip, you will have 
two pieces of stock lying on the roller table. 
If you pull one piece back, the rollers will 
turn and feed the other plece back, too, pos- 
sibly into a spinning blade. Moral? Shut off 


the saw at the end of every rip. Built by Turn- | 
ing Point Mfg., the Supportable table sells | 


for $140. 


Rip fence 


It's the most important accessory in my shop 
—that's how | feel about the Biesemeyer 
T-Square Saw Fence. This high-quality rip- 
fence system can turn just about any table 
saw into a large-capacity, high-precision work- | 
horse. If your present rip fence slips out of 
position, works out of alignment, or forces 
you to use a hand-held tape for layout, this 
is the fence for you. 

It comes in two models, the Super 40 
($209), for nine-inch or smaller saws, and 
the original T-Square ($299), for saws 10 
inches and up. Both systems use an extremely 
beefy box-beam front rail onto which clamps 
an equally sturdy box-beam fence with smooth, 
laminate-covered working faces. The fence 
locks into position with no-slip tenacity at the 
flip of a lever (above). It can easily be ad- 
justed into perfect alignment with your blade | 
—and once adjusted, it stays adjusted. Mine | 
hasn't shifted in two years of use. | 

The fence has a hairline pointer that reads 
directly off a tape bonded to the front guide 
rail. After a simple adjustment, it will give 
you accuracy to a minimum of Yea inch. This | 
eliminates the need to use a hand-held tape 
to measure from blade to fence. Result: in- 
creased accuracy and faster work. You can 
leave guards in place and change fence set- 
tings with the saw running, as well. 

On top of all this, the long front rail in- | 
creases your rip capacity. You have 40 inches 
of space to the right of the blade with the | 
Super 40. With the original model you can | 
get as much as 98 inches, depending on the 
rail length you order. My saw now has a 52- 
inch capacity—enough to crosscut a sheet | 
of plywood—so | no longer have to wrestle 
with a portable saw, saw horses, guides, and 
clamps to cut four-by-eights down to work- 
able size. 

Of course, to get these additional capabili- 
ties you'll have to add extensions to your table 
surface, but the fence comes with good infor- | 
mation on how to build your own table out of 
laminate-faced wood. 

All in all, | can't say enough about this 
fence. Combined with a good carbide blade 
such as the Freud LU84M, it can make al- 
most any table saw a delight to use. 


Turn to next page for more accessories 
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| Radial-arm miter 


Clever accessories for SAWS Continued 


| have never liked to cut miters on my radial- 
arm saw. Here are my four reasons: 

1. Because radial-arm saws are notorious 
for going out of adjustment, the miters are 
rarely accurate. 

2. Changing from left- to right-hand miters 
and back is cumbersome. You have to pull 
the carriage forward, crank the blade high 
enough to clear its kerf in the table, release 
the locks, and swing the arm over to the op- 
posite side of the table. Then you must reset 
the locks and finally crank the blade back 
down into its kerf in the table top. 

3. On left-hand miters | have just a few 
inches of fence to work against, so it's hard 


| to hold the stock steady. 


4. On right-hand miters | have to run the 


| saw with my left hand and hold the stock with 
| my right, which usually gets in the way of 


the motor. 

If these problems sound familiar to you, 
there's a slick way to solve them all, for $32. 
It's called the Topper Radial-Miter Attachment 
(above), and it's very simple. Basically, it's 
nothing more than a right triangle cast in 
aluminum. You fasten it to the front edge of 
your table saw by means of a hefty wing nut, 
pointing its right angle away from you so that 
the angle is bisected by the kerf in your table. 
You are now ready to cut perfect miters. To 
cut left-handers, put your stock against the 
left side of the square, and cut. To cut right- 
hand miters, simply put your stock against 
the right side of the square. The changeover 
is instant. 

Because the triangle is ground to a perfect 
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90 degrees, it can't get out of line. Even if 
you mount it a bit crookedly, you'll still get a 
perfect joint as long as you cut adjacent pieces 
on opposite sides of the square. Your right- 
hand miter might be 47 degrees instead of 
45, but the left-hand miter will come in at 
43 degrees, and you'll still get a perfect right- 
angle joint. 

Because the square mounts toward the front 
of the table, there's room behind it on the 
table to work against the fence and make or- 
dinary right-angle crosscuts. So—without mov- 
ing a thing—you are set up to make right 
and left miters, as well as 90-degree cuts. 

To keep your stock from sliding while keep- 
ing your hands safely out of the way, the 
square comes with a simple cam-action clamp. 
To use it, drill a hole in your table, slip the 
clamp's dowel-pivot into the hole, and swing 
the cam lever over to lock your stock in place. 
Actually, you'll need at least two holes—one 
on each side of the triangle—plus a few more 
to accommodate especially wide or narrow 
stock. 

Negatives: Because the square is nonad- 
justable, you can't cut anything but 45-degree 
miters. If you do much finish carpentry and 
trim work, you'll quickly learn that a lot of 
the "right" angles around your house aren't 
really 90 degrees. So if | need to cut any 
46V5-degree miters, | resort to trial and error 
with the standard adjustable miter gauge on 
my table saw, or | borrow a motorized miter 
box. Meanwhile, for truly precise, fast, and 
easy miters, I'll be using the Topper attach- 
ment on my radial-arm saw. 


“$8,000 in 2 Da 
Guaranteed!” 


Let me show you how you can makea minimum 
of $8,000 in 2 days. That's right! In only 2 days you 
could be enjoying a completely different and 
wonderful lifestyle. 

Can you use $8,000 in the next 2 days? Can 
you use $16,000 in the next 2 weeks? Can you use 
$24,000 in the next 30 days? This is an absolute 
reality and | want to show you how it can be done. 

There was a time when | was so broke | could 
not put diapers on my baby or feed my family. 
Maybe you are living like | was — | pray that you 
are not. Maybe you are hurting financially just a 
little. Maybe you are thousands of dollars in debt 
and can't see your way out, or maybe you are just 
dissatisfied with your present way of life. If any of 
the above applies, you will be interested in what | 
have to say! 

| am on top of the world - but it wasn't always 
that way; in fact, 13 months ago, | was hurting and 
hurting badly. Almost 2 years ago | got involved in 
a business that turned out to be a disaster. 
Unfortunately, when it went down the tubes, all my 
life savings went with it. | thought my life had come 
to an end. | had no money to pay the rent, the car 
payment, the phone bill, the gas bill nor the light 
bill. That's right, ۱ didn't have a penny to my name. 
The thing that was really bad, was that my family 
was suffering with me. 

In a matter of 9 months, we were $14,000 in 
debt. We had a place to live only because a friend 
was kind enough to let us stay rent free. Life was 
bad, and every day it was getting worse. Despite 
the disappointments of being in debt and unemployed, 
we kept hanging in there — looking and searching 
for something — anything! 

This might sound like a familiar song to a few 
Of you, but in my situation, the results were rare. 

In one miraculous day, everything changed. 
That particular day, | woke up very early. | went 
into the kitchen, sat down and dropped my head to 
the table. | was so miserable and full of hurt and 
grief watching the hours pass by. All of asudden, I 
was overcome with an incredible idea: an idea that 
was so strong, | instantly picked up the phone. | 
made that one certain phone call. Just one phone 
call and 2 days later, we were making $8,000 a 
month! guaranteed! All | made was one phone call 
and in 2 days our miseries were gone! 

In the next 60 days, we paid off our $14,000 
debt and began buying things that even people 
who have worked all of their lives can't afford: my 
dream car - a Mercedes 450 SL. It was a symbol of 
my small discovery and my victory over defeat. 

Five months after this discovery, | bought my 
wife a BMW 533i for Valentine's Day. It was just a 
little something to let her know how much | 
appreciated and loved her for sticking with me 
through those trying 9 months. 

Eight months after my discovery, | asked my 
wife where she would like to live if given the 
freedom and the choice: "California." So we packed 
up everything and moved to the most beautiful 
spot in the state. Those of you who have been to 
Santa Barbara know what I'm talking about. We 
moved to a beautiful $250,000 home right by the 
ocean. And we still had $30,000 in the bank! 

Yes, our lives changed entirely in only 2 days 
-all because of one, simple phone call - a phone 
call that anyone, anywhere can make. All you need 
is to know the secret. This is such a great Jittle 
secret, | just had to write a simple book telling you 
how to make the ONE, SIMPLE 3 MINUTE PHONE 
CALL. This call will entirely change your financial 
picture in only 2 days, as it did mine. 

Believe me, It works - it works big - and it 
keeps on working. Day after day, week after week, 

‘month after month - it keeps on working for as long 


as you want it - guaranteed! 

My money making method is so simple that it 
is almost hard to believe. Just imagine, you are 
sitting by your phone and you make one phone 
call that takes approximately 3 minutes. In a 
maximum of 2 days, you can be making a minimum 
of $8,000 per month, guaranteed, for as long as 
you want it. Pick up the phone again, and make 
another 3 minute phone call and in 2 days, you can 
be making a minimum of $16,000 per month, 
guaranteed, for as long as you want it. 

THE FORMULA WORKS LIKE THIS: EVERY 
3 MINUTE PHONE CALL - $8,000 PER MONTH 
INCOME GUARANTEED FOR AS LONG AS YOU 
WANT IT. 

There is nothing magical about this. You just 
need to know who to call. It's that simple. 

Every successful person has his secret to 
success. But some are harder to follow than 
others. | know that my secret is by far the easiest. 
How difficult can it be to make a 3 minute phone 
call - which can be making you $8,000 per month in 
just 2 days. YOU JUDGE FOR YOURSELF: 

| promise, there is NO CATCH. You just need 
to know who to call. 

My program is something that has never been 
done, seen nor advertised before! 

| don't want to waste valuable space telling 
you what it is not, but | guarantee you that you 
have never seen anything like this before. 
Althcugh you make a 3 minute phone call, you 
do not sell anything over the phone. | repeat, YOU 
DON'T SELL ANYTHING. 

My program is absolutely legal and the most 
moral and ethical work you will ever do. 

This is something anybody, living anywhere, 
in any kind of circumstance can do. 


Here are a few testimonials from the readers 
of my book. 

"The simplicity of this money making method 
is incredible. One 3 minute phone call and our 
lives have changed forever." 

Susan Lands, lowa 

"It took me only 1 day, not bad for a guy that 
did not finish High School. All because of one 
phone call, my dreams are reality. l'm making 
(NET) $600,000 this year." 

Lynn S. LA, Calif. 

"Truly Amazing! First authentic 1-2 day 
money maker. We back it and recommend it to 
everybody." 

KKXY Radio, Sask., Canada 

"Doug Holmes said it would work for any- 
body and everybody and boy was he right. A 
new home, expensive cars, vacations are all 
ours, all because of one 3 minute phone call. 
Thanks a million Doug!" 

Jim & Anne Mann, TX 


Sworn Statement: 
"I have personally been a witness and do 
testify that Mr. Douglas G. Holmes has been 


able to secure in 2 days $8,000 per month, 
guaranteed - after one 3-minute phone call." 
Milt F., S.L.C., Utah 


Sworn Statement: 

"As the personal accountant and brother 
of Doug Holmes, | testify that Mr. Holmes has, 
indeed, been able to lock in an income of 
$8,000 per month, guaranteed, within a 2 day 


pariod. ۱ also testify that the statements made 
on this page are accurate and true." 

Robert M. Holmes, Accountant 

Oregon 


"Zero to $8,000 in 2 Days" 
Guarantee 


Order my book "Zero to $8,000 in 2 Days" and 
let me prove that what | have said is true. When 
the book arrives, quickly open it to the first 
page — take the next 60 minutes and read my 
seven simple steps to success. Then pick up 
the phone and make that 3-minute phone call, 
andif you are not making a minimum of $8,000 
per month, guaranteed, within 2 days, send 
back the materials in original condition at any- 
‘time for a full refund. 


Make $24,000 in 30 days or $16,000 In 14 days. 
If you have any doubts simply order the book. With 
my guarantee you will be trying my program 
absolutely free. You have nothing to lose and 
$8,000 in 2 days to gain! 


Sworn Testimonial: 
Within 18 hours of reading Doug Holmes’ 


book, | locked in an income of $12,000/month. 
Mike Smith, Sask., Canada 


Important notice: Due to the high demand 
for my book, please order within 7 days to 
insure prompt delivery. Orders are filled on a 
first come, first serve basis. 


My office phone number is (B05) 964-4366. 
r Your Order Form 1 
Douglas G. Holmes 
5290 Overpass Rd., Suite 215 Dept. 151 
Santa Barbara, CA 93111 
Dear Doug, 

If you can make one 3-minute phone call, 
then surely | can. I'm willing to send you $10 on 
the condition that if I'm not making $8,000 in 2 
days, or am not satisfied with your book, | can 
send it back at anytime for a full refund. 


Option O $2 Special handling and 1st class 
shipping. 


I 

| 

Name i 
Address ۱ 
City = ۱ 
Da ———— A l 
Foreign orders, please add $2 for shipping. I 
Thank you! e 1985 | 
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Car-care quiz 


Once again you're challenged to solve three problems: 


hard starting, 


a leaky transmission, and a chronically 


dirty engine. Even with the clues, the puzzles require 
sharp thinking. If all else fails, the answers follow. 


By STEVE MERCALDO 
Drawings by Russell von Sauers 


Problems 


4 Low power, hard starting 


Lately your recent-model domestic van 
has started to lose its get-up-and-go. 
The engine doesnt start the way it 
used to—several rounds of cranking 
are required before it fires up—and 
it loses power at speeds above 50 mph. 

Investigating the problem, you de- 
cide first to perform a voltmeter test 
of the cranking circuit. You connect 
the two meter leads to the battery 
posts, and ground the high-tension 
(secondary) lead of the ignition coil. 
When you crank the engine, the meter 
indicates 10.2 volts. According to the 


repair manual, minimum cranking 
voltage is 9.6 volts. 

Knowing that a clogged fuel filter 
can starve the engine of gasoline, you 
remove and check the filter. After at- 
taching a piece of tight-fitting neo- 
prene hose to the filter inlet, you blow 
into the hose. Air passes freely 
through the filter. The filter is OK, 
but what about the fuel pump? 

To check the pump for fuel-delivery 
rate, you must disconnect the inlet 
line at the carburetor and attach a 
long piece of flexible fuel hose to its 
opening. The other end of the hose is 
placed in the bottom of a one-quart 
container. With the engine running at 
idle speed, the pump delivers one pint 
of fuel in 30 seconds. The repair man- 
ual specifies a volume of one pint of 
fuel in 30 to 40 seconds. Satisfied that 
the fuel supply is normal, you move 
on to test engine compression. 

You first bring the engine to nor- 
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mal operating temperature by letting 
it run at fast idle for 10 minutes. 
Then, with the engine shut off, you 
remove the spark plugs and inspect 
each one for signs of unusual wear or 
deposits. The plug electrodes show 
signs of excessive wear, but none is 
fouled or has a heavy carbon buildup. 
Proceeding to check the engine’s com- 
pression, you find that all the cylin- 
ders are within the 130 to 150 psi 
specified in the repair manual. To be 
on the safe side, though, you gap and 
install a set of new spark plugs. 

When you crank the engine, several 
turns of the key are still required to 
start it. Anxious to see whether the 
new spark plugs have helped, you take 
the van for a road test. Within a mile, 
you are back to square one; the en- 
gine loses power at 50 mph. 

An ignition malfunction could be 
the culprit, so you test for spark at 
the coil. You pull the high-tension 
cable out of the center tower of the 
distributor cap and hold it about 4 
inch away from the engine block, as 
in the sketch. When a friend cranks 
the engine, a weak spark jumps the 
gap. Why isnt the spark stronger? 

You begin to find out by checking 
the electronic ignition’s distributor. 
Neither the distributor cap nor the 
rotor shows any signs of corrosion or 
carbon tracking. The distributor pick- 
up-coil leads have good insulation and 
are connected tightly. Tested with an 
ohmmeter, the coil’s resistance is 400 
ohms—within the specified range. 

There are no signs of metal filings 
on either the distributor’s reluctor or 
pole piece. The base plate is secure 
and doesn’t move when pushed by 
hand. The shaft bushings are OK, too: 
The shaft doesn’t move side-to-side 
under moderate hand pressure. The 
vacuum advance unit also checks out 
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Train for the Fastest Growing Job Skill in America 


Only NRI teaches you to service and 
repair all computers as you build 
your own 16-bit IBM-compatible 


As computers move into 
offices and homes by the millions, 
the demand for trained computer 
service technicians surges forward. 
The Department of Labor estimates 
that computer service jobs will actually 
double in the next ten years—a faster 
growth than any other occupation. 


Total System Training 

As an NRI student, you'll get total 
hands-on training as you actually build your 
own Sanyo MBC-550 series computer from 
the keyboard up. Only a person who knows 
all the underlying fundamentals can cope 
with all the significant brands of computers. 
And as an NRI graduate, you'll possess the 
up-to-the-minute combination of theory and 
practical experience that will lead you to 
success on the job. 


You learn at your own convenience, in 
vour own home, at your own comfortable 
pace. Without classroom pressures, without 
rigid night-school schedules, 
without wasted time. Your own 
personal NRI instructor and NRIs 
complete technical staff will 
answer your questions, give you 
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| NRI is the only home 


A argu study school that | Your NRI course includes a Sanyo 16-bit 
guidance and special help trains you as you microcomputer with 128K RAM, monitor, 
whenever vou may need it. assemble a top- | double-density/ double-sided disk drive, and 

f | brand micro- "Intelligent" Keyboard; The NRI Discovery 
citi computer. After Lab*, Teaching Circuit Design and Operations; 
The Exciting Sanyo building your own a Digital Multimeter; Bundled Spread Sheet 
16-bit IBM-compatible d logic probe, you'll and Word Processing Software Worth over 
Computer—Yours To Keep ۵ assemble the $1000 at Retail —and More. 
j “intelligent” 
Critics hail the new Sanyo as ® keyboard... 

the "most intriguing" of all the We. | 
IBM-PC compatible computers. It uses the system, including all -then install 
same 8088 microprocessor as the IBM-PC | the bundled software the computer 
and the MS/DOS operating system. So, you'll | and extensive data reli ریب‎ 
be able to choose thousands of off-the-shelf | manuals, is yours to circuits and 
Sanyo. training : NRI's Digital 

j ۱ " ۱ F o Multimeter. From 

As you build the Sanyo from the 100-Page Free there you'll move 
keyboard up, you'll perform demonstrations Catalog Tell on to install the 
and experiments that will give you a total Og res disk drive and 
ENTE | Bank teas More monitor. 

mastery of computer operations and . ۱ 
servicing techniques. You'll do programming Send the postage-paid reply card today 


MFI 


Using utility programs, you'll check out 8088 | Microcomputers, Robotics, Data Com- McGraw-Hill Continuing Education Center 
functioning. NRI's easy step-by-step munications, TV/Video/Audio Servicing, 3939 Wisconsin Avenue, NW y) ۳ 
directions will guide you all the way right and other growing high-tech career fields. Washington, DC 20016 "Hi 


in BASIC language. You'll prepare interfaces | for NRI’s big 100-page color catalog, which 
for peripherals such as printers and joysticks. | gives you all the facts about NRI training in 


into one of today's fastest growing fields as a | Ifthe card is missing write to NRI at the 


We'll Give You Tomorrow. 
computer service technician. And the entire address below. 


IBM is a Registered Trademark of International 
Business Machine Corporation. 


This catalog can save you up to 
next car or home stereo, telephone, or VCR. 


FREE 
Stereo 
Catalog 


Refer to the Crutchfield Catalog 
before buying your next car or 
home stereo, telephone, or VCR 
eLow discount prices 

۰ 100 pages of helpful articles, 
shopping tips, charts, and 
installation guides 

eColor photos, complete product 
descriptions and technical 
specifications on hundreds ot the 
finest brand name products 


You get more value shopping 
Crutchfield: ee 
eLowest possible prices 

e Full factory warranties 

e24 toll-free lines staffed b 
helpful sales and technical 
advisors 

e Huge in-stock inventories 

e24 hour shipping guaranteed 

* All major credit cards welcome 
e Liberal return privileges 

e Complete satisfaction guaranteed 
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Call or write now for your 
FREE Catalog 


Use the coupon below or call toll-free: 


In Virginia, call 800-552-3961 
We now serve CANADA! 


Please enclose $1.00 for catalog 
postage to Canada. 


Be sure to mention Popular Science when calling. 
Rush me your FREE Buyer's Guide. 


Name 
Address 


City State Zip 


CRUTCHFIELD 


1 Crutchfield Park, Dept. PS, Charlottesville, VA 22906 
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60% on your 


Car-care quiz continued 


fine. It holds vacuum and moves the 
base plate when it's tested with a 
hand-operated vacuum pump. 

Giving each spark-plug cable a thor- 
ough visual inspection, you see that 
all the insulation looks good, and the 
cable terminals are secure and free 
from corrosion. The high-tension 
ignition-coil cable also looks fine. The 
coil itself appears to be in good condi- 
tion; its center tower 1s clean and free 
of cracks. Ohmmeter readings of the 
primary and secondary windings are 
within the specified resistance range, 
but you don't have the equipment to 
load-test the coil. Maybe the coil is 
breaking down under load? 

A. neighbor has the same make, 
year, and model van, so you ask him 
if you can use the coil from his en- 
gine for a quick road test. He agrees, 
and you take the van out on the road. 
Within a mile, you realize that the 
problem still exists. A check of igni- 
tion dwell, basic timing, and timing 
advance shows that they are all set 
to spec. 

Your neighbor suggests exchanging 
the electronic control module on his 
engine with yours for a road test. The 
van still loses power as it gathers 
speed. What's causing the weak igni- 
tion spark? 


| 2 Dirty engine 


Most owners make a practice of wash- 
ing their cars regularly and giving the 
body a yearly wax job. The true fa- 
natic goes a step further and polishes 
the engine. You're not one of these fa- 
natics, but when the valve cover on 
your engine began to show a heavy 
buildup of dirt, you were concerned. 
The first time you noticed the filth, 
you wiped the valve cover clean. A 
week later, the cover was dirty again. 

At about the same time you noticed 
this dirt accumulation, the engine 
began to idle roughly, and fuel mile- 
age dropped off considerably. You de- 
cide it’s time to find out why the 
engine runs so poorly. 

One possible reason for the dirty en- 
gine condition is obvious: At idle speed 
there are oily vapors escaping from 
the dipstick tube. The dipstick tube 
is located near the valve cover, so you 
reason that these vapors are condens- 
ing on the cover, then road dust is ad- 
hering and adding to the buildup. 

You continue checking and find that 
the air-cleaner paper element is sat- 
urated with oil, and there’s a puddle 
of oil in the bottom of the air cleaner. 
The engine crankcase is also short 
about v» quart of oil. But how is the 
oil getting into the air cleaner? And 
what's causing it to blow out of the 
dipstick tube? 


You begin testing the engine by re- 
moving the spark plugs in prepara- 
tion for a compression test. To your 
surprise, the electrodes are covered 
with black soot. You installed the 
plugs only about 1,000 miles ago, and 
now each one is fouled. You may not 
be sure why the vapors are coming out 
of the dipstick tube or why oil is col- 
lecting in the air cleaner, but you 
know that an accumulation of black 
deposits on a spark-plug electrode in- 
dicates a rich fuel-air mixture. Could 
the rich mixture and the other condi- 
tions be related to the same problem? 
Or is each condition being caused by 
a different malfunction in the engine? 

The compression readings all fall 
within the 110-to-145-psi range al- 
lowed by the manufacturer. You clean 
the plugs and reinstall them in the 
engine. With the engine at idle speed, 
you find another clue: When the oil- 
filler cap is removed, smoke puffs out. 
What's causing these vapors to come 
out of the engine? 


3 Transmission-fluid leak 


It began as a small drop of red oil on 
the driveway surface—that was six 
months ago. At the time you didnt 
think much about it. After all, the car 
was five years old, and the odometer 
did read more than 80,000 miles. 
Lately, however, the small drop of red 
fluid has grown to a small puddle each 
time the car is parked, and the auto- 
matic transmission is using about one 
quart of oil every week. You know it's 
time to pinpoint the leak and make 
the necessary repair. 

When you peer underneath from the 
side of the car, the fluid appears to be 
coming from the front of the trans- 
mission. But you know this is no way 
to precisely identify the source. You 
jack up the car and place it on four 
wheel stands. Crawling under, you 
find the initial diagnosis correct: Oil 
is dripping from the front of the trans- 
mission. In fact, it is leaking out of 
the vent hole of the transmission- 
inspection cover. 

Before removing the cover, you give 
the exterior of the transmission a thor- 
ough inspection. You find the trans- 
mission exterior dry—there is only oil 
around the cover-vent hole. Now it's 
time to remove the cover and take a 
look at the parts underneath. 

With droplight in hand, you proceed 
to check for the origin of the leak. 
Sure enough, the oil appears to be 
leaking from the seal at the front of 
the transmission. You can see neither 
the front of the transmission nor the 
seal itself (the torque converter is 
blocking your view), but you have lit- 
tle doubt that the seal is leaking. You 


see fluid on the front of the transmis- 
sion housing and on the front of the 
pump housing. The torque converter, 
however, is dry and free of any oil. 
Now you're confident that the oil is 
leaking past the seal and running 
down the front of the transmission. 

A local transmission-rebuilding 
shop gives you a price quote of $200 
to replace the front seal. The mechanic 
explains that he won't know whether 
the converter hub is worn or not until 
he removes the transmission. He 
warns you that a worn converter hub 
will prevent a new seal from seating 
properly because the seal rides on the 
hub. Add $95 if it's defective. 

Your wallet won't withstand a $295 
expense, so you phone the auto-parts 
store for some prices. ۸ new seal sells 
for $6, and a reconditioned torque con- 
verter costs $85. The do-it-yourself 
price sounds a lot better. You decide 
to tackle the job with the help of a 


friend who has some experience with | 


automatic transmissions. 

After you remove and clean the 
transmission, it doesnt take long to 
pop out the old seal and drive the new 
one into place. To your surprise, the 
converter hub is in good condition 
—there is no wear or scoring on its 
sealing surface. You are sure the new 
seal will fit snugly on the hub and seal 
the transmission. 

Confident that you have cured the 
leak, you install the transmission and 
lower the vehicle down to the ground. 
After topping off the transmission 
with fluid, you take the car for a 10- 
mile road test. 

When the car has been parked for 
about an hour after the road test, you 
look underneath for a final check. De- 
spair rolls in as you spot another pud- 
dle of fresh red fluid under the front 
of the transmission. What's causing 
the persistent leak? 


Solutions 


4 The ignition coil's high-tension 
cable is defective and must be replaced. 
You failed to use an ohmmeter to test 
each cable for high resistance. High- 
tension ignition cables can sometimes 
look good externally but still have 
internal damage that causes exces- 
sively high resistance—this reduces 
spark intensity and results in a weak- 
or no-spark condition and loss of power 
at speed. 

Checking the resistance of all the 
spark-plug cables plus the coil cable 
is an essential diagnostic step for ig- 

Continued 
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OUR WAY OF SAYING 
WELCOME TO CLOCK-MAKING 


Klockit's colorful new Sports Clock Kits can 
turn every sports enthusiast into a clock يى‎ 
maker! Kits go together in just minutes. Each X 
includes 6'' acrylic dial, our super accurate 
American made movement with an uncon- 
ditional 3-year warranty— plus hands and 
hardware. $4.95 includes postage and hand- 
ling, our color catalog and 9 
Ideas'' pamphlet. Hurry... offer expires 
February 28, 1986! 
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THESE SHIRTS TURN HEADS! 


T ALL The Leading Aerospace Manufac- 
EM turers Wear Them, Now You Can Too. 


Î Unbelievably detailed electrifying High- 
Technology visual illustrations of the 
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` screen printed in Brilliant Colors on the 
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Try this all-new 
PORTABLE POWER 
SPRAYER at your home 
for 3 full weeks... FREE! 


You'll find 1,001 uses for the versatile 
Spray Mate: 


e Fertilize your lawn 

* Eliminate backyard mosquitoes 
* Spray fruit trees 

* Kill wasps and hornets 

* Disinfect swimming areas 

* Safely spray vegetables 

* Control Japanese beetles 

e Clean out gutters 

e And, lots more! 


Spray Mate pulls along easily on its 
two big rubber-tired wheels. A pistol- 
grip wand shoots a jet up 30 feet! The 
big 12-gallon tank means fewer trips 
back and forth. The long-life battery 
and compact electric motor run silent- 
ly for hours between charges. 

This remarkable sprayer is available to 
Popular Science readers on a FREE 3- 
Week Home Trial (for a limited time 
only!). Mail coupon today for the excit- 
ing details. 


BONUS EXTRA: 
FREE BATTERY AND 
CHARGER 


| MANTIS SPRAY MATE 


| 1458 County Line Rd., Dept. P151 


1986 MMC 


Huntingdon Valley, PA 19006-9976 
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| Trial, and FREE Bonus. 
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| Ca r-care quiz Continued 


nition problems like a missing or weak 
spark. Compare the actual resistance 
value of the cable with the value spec- 
ified by the manufacturer. 

To check the coil high-tension cable, 
remove it from the coil tower. Then 
remove the distributor cap from the 
distributor, but don't pull the cable out 
of the cap. After calibrating the ohm- 
meter, connect one of its leads to the 
center carbon contact in the distribu- 
tor cap and the other lead to the end 
of the cable terminal. If the resistance 
is too high, remove the cable from the 
cap and test only the cable. If the cable 
reads normal, then there is excessive 
resistance in the distributor-cap cen- 
ter tower. It must be cleaned, or the 
cap must be replaced. 

Why are high-tension cables more 
prone to damage than the cables used 
years ago? Modern ignition systems 
use nonmetallic resistance-type cables 
that are usually constructed from a 
graphite-saturated glass-fiber conduc- 
tor. These conductors prevent radio 
and television interference, but they 
are also fragile and require more- 
careful handling than do their copper- 
or aluminum-cored predecessors. 


2 The positive-crankcase-ventilation 
(PCV) system is clogged and causing 
the oily deposit to collect on the en- 
gine. The main purpose of the PCV 
system is to limit harmful engine 
crankcase emissions. It does this by 
routing blow-by gases from the crank- 
case through the intake manifold and 
into the combustion chambers, where 
they are burned. When the PCV sys- 
tem malfunctions, pressure builds in 
the crankcase, and oil-laden vapor is 
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forced both out of the dipstick tube 
and up into the air cleaner. The 
clogged PCV components must be 
serviced. 

To check a PCV system, follow these 
steps. First, allow the engine to reach 
operating temperature. Then remove 
the oil-filler cap. With the engine at 
idle, place a piece of stiff paper over 
the filler-cap opening. If the PCV sys- 
tem is working properly, there will be 
negative pressure in the crankcase, 
and the piece of paper will be held in 
place. (Note: Some Ford V-type engines 
have the PCV valve in the oil-filler 
cap. On these engines, remove the 
breather cap on the other valve cover, 
and perform the test on this opening. 
Also, some imported cars do not use a 
PCV valve. If you are in doubt about 
your car's system, refer to the service 
manual.) 


If the paper blows away, the system 
isnt working. To find out why, pull the 
PCV valve out of its place on the en- 
gine, and feel for a strong vacuum at 
the valve opening. If you feel no vac- 
uum, pull the valve out of the hose, 
and feel for suction at the hose open- 
ing. If you feel suction now, the PCV 
valve is plugged. Replace it. If there 
is still no vacuum, either the hose or 
its manifold connection is clogged and 
must be cleaned. 

When replacing one of these hoses, 
use only a hose designed for PCV sys- 


tems. Heater or garden-type hoses can | 


be destroyed by blow-by gases and may 
collapse under engine vacuum. 

Did the clogged PCV system also 
cause the rough-idle condition and the 
drop in gas mileage? Yes. When the 
PCV system stops working, it no 
longer uses the operating vacuum the 
engine is built to provide it with. Re- 
stricting this designed-in vacuum leak 
causes engine idle to decrease a little 
and the fuel-air mixture to richen. 


3 The transmission oil is leaking 
from a bad oil-pump-to-case gasket. Or 
it could be leaking from one or more 
of the pump-to-case bolts. To correct 
the leak, remove the transmission 
from the vehicle, and replace the 
pump gasket and the pump-bolt seals. 

The secret to locating an automatic- 
transmission fluid leak is to look for 
the path the oil takes to reach the bot- 
tom of the transmission. This check 
is made with the inspection pan or 
cover removed. (Note: Remember that 
automatic-transmission fluid is bright 
red; engine oil is amber.) 

Some tips: Oil leaking from a de- 
fective front pump-to-case gasket or 


from a damaged pump-to-case-bolt | 


seal will be deposited on the front of 
the transmission housing. The torque 
converter will be free of oil, as 1n this 
case. If the torque converter is oily, 
the fluid is escaping through a worn- 
out front oil-pump seal. 


FRONT PUMP-TO-CASE-GASKET LEAK | 
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INSPECTION COVER 


OUT THEY GO! 
SAVIN pare 


PUBLIC NOTICE! 


These are previously 
leased units that have 


PA PER been thoroughly refur- 

- 3 bished by Savin techni- 
- ۱ y= R cians or Savin dealers! 

| E | | Now we are authorized 


to offer these units at 
a drastically reduced 
price! 


AT FAR BELOW ORIGINAL 
PRICE OF NEW MODELS 


gat 


D D Refurbished models. 
**Warranted by Savin! 


. SAVIN 
Model 755 


A top 
name brand! 
Priced so LOW, ; 
you can consider getting one for 
home, in addition to enough units for your offices! 


SPECIFICATIONS 

Size: 29" x 20" x 13?4". Weight. 207 
lbs. Power: 115V, 13 amps. Original 
size max.: 10"x 14". Copy quantity dial: 
1 to 20 with automatic reset. Automatic 
reset to zero saves on any wasted paper. 
Toner density: electronically monitored. 
Exposure control: variable lever. Magni- 
fication of 1 to 1 


Every busy company can use extra copiers to avoid time- 
consuming “bottlenecks” at the current copier... thereby 
increasing employee productivity. But the high price of 
brand new models can quickly make you forget about your 
need for extra copiers. 


Here's an easy solution. Now you can enjoy the efficiency 
and reliability of genuine SAVIN copiers at an extremely low 


liquidation price! For small offices, large corporations, or iria 

family and business use at home, this offer is just too good : . 

to Miis up! 3 List Price ..... 54295.00 
These copiers are previously leased units that have been Liquidation $ 

thoroughly refurbished by Savin! The units are covered by Price 4.9 
Savin's limited 30 day warranty. And Savin has agreed to Now Only...... 


Item H-907-62784-07 
STARTUP PACKAGE INCLUDED 
IN PRICE (A $75 VALUE!) 
A special startup package is in- 
cluded with every copier. Package 
includes 1 cartridge-load toner 
pac, 500 sheets letter size and 250 
sheets legal-size paper. 


offer you several service plans.. 
for brand new models! 


including the one they use 


| œ EASY LOAD PAPER CASSETTE! Holds 250 sheets of letter-size 
paper, 8:" x 11". Cassette loads quickly. 

e FAST WARMUP! First copy within 5 seconds. Copy speed of 
20 per minute. 

e SAVES ENERGY! Automatic shutoff after 60 sec. non-use. 

e HIGH PRODUCTIVITY! For up to 10,000 copies per month. 

e PATENTED TONER TECHNOLOGY! For excellent quality re- 
production on plain paper. You get dry, sharp copies. 

e HIGHLY DEPENDABLE! Few moving parts plus simplified 
electronics provide greater reliability; less maintenance. 

e 50 VERSATILE! Unlike many small copiers, this Savin unit 
copies on both sides of the paper. Makes transparencies. Prints 
on colored paper. Copies mailing labels. 


Orders accepted for the original 48 states 
Puerto Rico and Canada. Please call or 
write to inquire for special conditions 
on orders from Alaska and Hawaii. 


**Y ou may obtain the complete written man- 
ufacturer's LIMITED WARRANTY for this 
product, free. Specify product name and 
mail to: Mgr., Savin Corporation, R.A.P.C., 
1400 East Higgins Road, Elk Grove Village, 
IL 60007. (A copy of the written warranty is 
also enclosed with the merchandise. 


سے سد — د —— 


C.O.M.B. Direct M Marketing Corp. Item H- 907 
14605 28th Ave. N.” Minneapolis, MN 55441-3397 
Send  J Savin #755 Copier(s) Item H-907-62784-07 at $649 
each. Delivery: Each copier is shipped freight collect. (Minnesota 

| residents add 6% sales tax. Please allow 3-4 weeks delivery. 
Sorry, no C.O.D. orders.) 


Credit card members can order by phone, 
24 hours a day, — >) 


7 days a week. VISA | |(baattere on) 
ا‎ | 


i 
سے‎ | 


Toll- Free: 1-800-328-0609 


O My check or money order is enclosed. (No delays in processing 
orders paid by check, thanks to TeleCheck.) 


| Charge: O MasterCard, O VISA! 
Your check is welcome! | Acct. Noal E 
No delays on orders paid by check. PLEASE PRINT CLEARLY 
E" | Name 
| Address 
C.O.M.B. vic Market w | 
bPa A EVE akpa Direct Marketing Corp. G Eee 


Authorized Liquidator 
14605 28th Ave. N. € Mpis., MN 55441-3397 


Phone a SaaS er ee ETC. 
Sign Here 
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Got a Minit? 
Make 
a Button! 


with 


Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 
PoPuLAR Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay 


$50 if we use it. If two or more readers send the same tip, payment 


It only takes a "minit" to enter 


the fast and easy, fun and prof- 
itable world of button-making 
with Badge-A-Minit. These 
214" plastic coated buttons 
are fun to wear, fun to make 
and easy to sell at flea mar- 
kets, fairs, conventions. 
sporting events, of any- 
where people congregate. 
Supply buttons for 
community events, 
school clubs or churches. 
Button parts cost ony pennies each. 
finished buttons sell for much more. 
Only $26.95 gets you started with everything you need to 
make buttons ۱ " 
Send today for our FREE colorful 48 page 
catalog PLUS a FREE 24 page book full اه‎ 
button-making ideas from Badge-A-Minit. 


Anu aui 


Badge-A-Minit Ltd. Dept. PS186 ej 

348 North 30th Ad., Box 800, LaSalle. IL 61301 | 

(815) 224-2090 ETE 

L SEND ME FREE the catalog and idea book! - 

_ YES, SEND ME the Badge-A-Minit starter kit for only $26.95 
plus $1.75 shipping (IL. residents add $1.62 tax) 


۲ ۱ Visa | MasterCard Amencan Express 


Credit Card No. 


Exp. Date Signature 


Name 
Address 
City 


Stale Zip 


MEMORY CHRONO STORES 
ALL DATA!! — s4g*s == 


And it's yours $3095 
for as low as 

You can program 50 sets of 6 letters and 
12 numerals per set to be recalled at a 
touch. Store al! your important numbers. 
| You also get 5 daily alarms (4 can be set 
up to a year in advance) time signal, 
countdown alarm, 1/100 second stop- 
watch, 12/24 hour formats, perpetual 
calendar and microlight. Black polysulfone 
06-50 is $39.95, silver-tone DB-500 is 
$49.95 and gold-tone titanium-plated DB- 
5006 is $69.95. 


ON SALE!!! SCIENTIFIC 
CALCULATOR CHRONO 
from $399* 
CASIO 95 
= |; Now only... $29 
345 You get 25 scientific 
£x functions on your wrist. 


All this calculating ability goes on your wrist. | 


1 sin, cos. lan, sin"! 006۱ fan-! log, in. 
10*, eX, xY. xi A77 x, x? 1x, 0' ", 0" ". 
EXP, + / -, m, ( ) DEG, RAD, GRA and 
"i. You also get instant metric conversion 
capabilities along with stopwatch, 12/24 
hour time, calendar, daily alarm and night 
light. Black polysulfone CFX-20 is only 
$29.95 and silvertone CFX-200 is just 
$39.95. 

— ORDER TODAY — 


1 YEAR WARRANTY — 30-DAY MONEY-BACK GUARANTEE 


107 Roberts St., Dept. PS-1 
On [he Kun P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 
Add $2.50 shipping or $4.50 air delivery for each watch. 
Write for a free one-year catalog subscription. 
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DISCOUNTED CASIO “DATA BANK” 


n 


444 44412444: 


Low-speed tracking problems: 


A pull to one side that begins at less 
than 10 mph may be caused by a de- 
fective radial tire—one in which the 


steel belt has shifted. First, make sure 


that the steering, brakes, and sus- 
pension are OK, that alignment is 
correct, and that all four tires are 
properly inflated. Then jack the car 


Engine miss 


Does your car idle poorly or backfire 
through the air cleaner when you ac- 
celerate? If fuel, compression, and ig- 
nition check out, the glitch may be a 
worn camshaft. Remove the valve 
cover and start the engine. Do all the 
rocker arms or valves move the same 
distance? If not, and rocker arms and 
push rods are OK, replace the cam. 


tired 


goes to the one with earliest postmark. No tips can be returned. 


tires? 


up and spin each tire. If the tread wob- 
bles from side to side as you watch, 
replace the tire. Sometimes an inter- 
nal defect won't be visible. In that 
case, substitute a known good tire to 
see whether the pull ceases. Maintain 
proper inflation and wheel alignment 
to help prevent radial-tire problems. 


COLLAPSED 


Hot springs 
Many cars have a reinforcement 
spring inside the lower radiator hose. 


| The spring is there to prevent collapse 


of the rubber hose due to water-pump 
suction. If you must replace this hose, 
make sure the spring is not deformed, 
missing, or out of position. Without 
the spring, the vehicle is likely to over- 
heat at cruising speed. 


TURN ud ut 


Turn-signal tip 


If the turn signal flashes on one side 
of your car but fails to flash on the 
opposite side, the flash unit is not at 
fault. All vehicles use one flasher to 
operate both signals. If the unit works 
for one side, it's good. The problem is 
probably the result of a burned-out 
bulb, corroded socket, or short. 


FLYWHEEL 
DRIVEN PLATE 


PRESSURE PLATE 


Clutch release 


If you must replace the clutch, dont 
cut corners by reusing the old clutch 
release bearing. Frequently overlooked 
during a clutch overhaul, a tired re- 
lease bearing often fails soon after the 
new clutch assembly is installed. The 
result is a no-shift condition that re- 
quires another transmission removal 
to replace the bearing. 


Twice The Tine Epeed 


l; your garden is less than an acre, you 
need a big, expensive tiller like you need 
rabbits. What you need is one small, pre- 
cision machine that can do a variety of 
jobs in the garden and around the yard 

. quickly, easily, neatly and economi- 
cally. 

The exciting Mantis Tiller/Cultivator is 
changing the way Americans garden. It 
weighs just 20 pounds so anyone can 
use it. It starts with a flick of the 
wrist... cuts through tough soils . . . 
turns on a dime... weeds in and around 
plants, between narrow rows and along 
fence lines ۰ . . and runs all day on a 
gallon of gas! What's more, with its inex- 
pensive attachments, it quickly becomes 
a furrower, lawn aerator or de-thatcher, a 
power edger, or a hedge trimmer! 


Easily Lifts Over Anything 


3-Week In-Your-Garden Trial 


Best of all, you can try the Mantis — 
risk-free! If you don't /ove it, simply 
return it for a full refund. 

Mantis' tines are warranted for life 
against ever breaking and its engine has 
a lifetime Replacement Agreement! 

Why spend another season without the 
little tiller that's changing the way 
Americans garden? 


Mantis Manufacturing Co. 
1458 County Line سا‎ Dept. 822 
Huntingdon Valley, PÀ 19006 


O Please send me information on the 
revolutionary Mantis Tiller/Cultivator, 
and the 3-WEEK TRIAL. 


Name 

Address 

City 

SNB. — — —di. = 
تست ترک‎ en نس‎ M — 
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BEST BUY! 
EASY-TO-ASSEMBLE-KITS 
In Stock for Immed. Shipping or Pick-up. 
.O.B. Bre ll, PA 
ony 9425 yrs 
(hts. 8' ۱۷۵۳ to 8'9V2") 


Comparable savings on diams. from 4' to 7'. 
floor hts. 


Kits available to fit any floo 


Now! 

| Showroom & 
Warehouse 
locations in: 


Pomona, CA | 
(714) 598-5766 — 
Sarasota, FL 
(813) 923-1479 

| Houston, TX 
(713) 789-0648 
Chicago, IL 
(312) 952-9010 


© The Iron Shop 1977, ۵ 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and wo kms d. We believe it! 


۱ Noik: | 


| 
| Street | 
State Zip | 


ل 


THE IRON SHOP 


MANUFACTURERS 


Increases Heat Output by 500% 


*Custom Fit to *Super Efficient 
any Fireplace. titanium stainless 
*Easy to install. Heat Exchanger. 
*Thermostatically No extras to buy 
controlled, works *No dangerous 
automatically. Creosote Buildup 


And best of all you can enjoy your fireplace 

while saving on your heating bills because 

with Hearth-Aid II ® you don't need to sacrifice 

your fireplace's appearance or the delight of 

an open fire to be energy efficient. 

Works with: Wood, coal, or gas logs. 

For Free Information, Write or Call: 

Thermalite Dept.PS, P.O. Box 658 
Brentwood, Tn. 37027 | 

Nationwide Toll Free: 1-800-742-HEAT 

TN Only: 615-794-8425 


We specialize in arches, corners & prefabs. 


Shop Talk 


By AL LEES 


How to wreck a house 


The facade of a two-story U-shaped co- 
lonial with dormers loomed over me, 
raised on a five-foot platform, filling 
the vast sound stage to its lofty ceil- 
ing. It was a precise replica of the ac- 
tual Long Island home being attacked 
with axes in the photo above. I was 
touring the set of a new movie, The 
Money Pit. My guide was the film’s 
special-effects expert, Mike Wood. 
“There was only so much we could 
do on location,” Wood told me, “since 
we had to return the house pretty 
much as we'd rented it. But here in 


| the studio we can collapse the back 
| wall—or knock the main stairway out 


from under the star, Tom Hanks." In 


| the film, Hanks and his girlfriend buy 


a ^handymans special" and go through 
hell trying to make it livable. 

As we walked inside to see how 
they'd staged the stair stunt, Wood ex- 
plained that special effects for a film 
like this arent what we've come to 
expect from that term: computer-gen- 
erated graphics or electronically con- 
trolled models. The effects here had 
to be elaborately staged full-scale en- 
actments in specially rigged sets that 


| literally broke away beneath the feet 


of the actors—or catapulted them from 


| one room to another. Wood's an expert 


at this, having handled stunts for 
Jaws, Poltergeist, and the current “Mad 


| Max" film. His fully equipped power- 
| tool workshop is housed in a large 


114 | POPULAR SCIENCE 


trailer that he simply moves from job 
to Job. 

The interior of the replica house 
makes no attempt to duplicate the 
original but was designed to meet the 
needs of the script. À grand staircase 
curves up the two-story entrance hall 
to rooms overhead. 

"Safe to mount?" I asked Wood. 
"Sure," he said, walking up after me. 
"We rebuilt it after the gag [Wood's 


term for an elaborate stunt], using 


real nails instead of breakaway fas- 
teners.” Upstairs, he showed me plas- 
tered chunks of 2x4s that stack up 
into a collapsible chimney, without the 
weight or risk of brick. 

In the bathroom, Wood pointed out 
the hole where, in the film, when the 
young couple fill the tub, it slowly 
sinks through the floor to shatter in 
the room below. For this shot, Wood 
had to build a special foam-rubber 
floor under the tub, bridging joists 
that had been weakened (by repeated 
drilling) to splinter realistically as the 
tub dropped through. 

To collapse the rear wall at the 


film's destructive climax, pistons in | 


two large air cylinders gradually ten- 
sion aircraft cables that are threaded 
(via many pulleys) behind lath and 
plaster. On cue, these cables snap 
off all the nails holding the lath, one 
by one, so the wall simply peels away. 
The producers are already calling 
their opus a "restoration comedy" and 
Continued 


RING SCIENCE and HALLEY’S COMET INTO YOUR dap 


2 ready now with Edmund's unique Astroscan® Telescope and complete 120 page Halley's Comet book 


MERICAS LARGEST MAIL ORDER MARKETPLACE OF UNUSUAL AND FASCINATING VALUES 


cradles in your 


lose you can almost reach out and touch Halley's Comet with Edmund's I 


troscan” 2001 Wide Field x d 


Be ready for this once-in-a-lifetime event. Capture the be 
Halley's Comet, the wonders of the Mil ot a distant star or the 
moon's craters. With the Astroscan* 2001, even the beginner can 
reach out and explore the night sky. The award winning design 
features a wide 3° field of view that eliminates the difficulty of 
locating stars, planets and nebulae which most beginners find 
frustrating. This 4*4 inch clear aperture Newtonian telescope en-  ¢€ 
sures a sharp, crystal clear image everytime. Yet, it has enough pum 
power to take you to the craters of the moon. The Astroscan* isa | M it 
unique telescope which you can hold comfortably in your arms or E 1 
mount solidly on its self-contained base. Sets up in seconds. Simply f a 

set it on a flat surface and you're instantly ready to observe. sets up in seconds 
Lightweight, weighs only 11 Ibs. Comes with detachable carrying : 
strap 50 you can tote it along while hiking. The complete Astroscan* 
system includes telescope, base, 28mm RKE (will accept our full 
line of RKE eyepieces), finder sig ht. dust cap and directions and is 


zx 


F Add $2 50 
for postage 
and 
handling 


4/0 


available with or without an image erector. Image erector lets you 4 

view land objects as well as the stars. Ed y 4 Y dy 
۳ Image Erector, N2001 $299.00 Image Erector included, N2008 $349.00 aye 2 fe A ws 
with purchase of Astroscan, new hardbound book on Halley's Comet by Terence Dickinson easy to carry 


| Test 15 Different Size Batteries With Our 

Lo nl Battery Tester. Shows When 
pem puis Must Be Replaced. 
, Tests all batteries from 1.35V hearing 
* aid to 22.5V storage batteries. in- 
n cluding popular AA (penlite), C, D 


H and 9V (Nicad, alkaline, carbon-zinc. 
mercury, silver oxide, zinc-chloride 


ry ! os Navy Submarine Glides 
acq ~~ Silently Underwater. 


This realistic sub- 
marine will actu- ۰ 
x. ally submerge ||: 
* across your pool | 

and later resur- 

Its propeller is powered ty a self-contained powerful 
activated by 3 "D" cell batteries (not included) housed 


7 es) Voltage is measured "und 
tertight compartment. Made of high impact plastic. it ^ quu DS | Voltage 1e measurad onder | 
€ er anaes fr Allg apean characteristics of the equipment being used. ۲ 

* fy "e | Add $2.50 for postage and handlin ۱35,574 5 
? 50 for postage and handling xu mei ddr ÉL ou 
۱ Fluorescent Blackout Light, A Great Idea 
al Thermometer Reads F 
r Hi | 
Cold It Is Outside. or High School And College Dance Parties. 


Make any room into 

| a psychedelic party 

room with this amaz- ى„‎ 

| ing 33 watt blackout f 

|| light. Comes with 2 — — 
| argh 20x28" posters (Dance Fever » 

tar Wars Attack) that corne alive in blacklight 

with vivid colors. Easy to install, all electrical parts are built i into 

the ends, 2'2x4x28'2" Complete with 6 ft. cord, on-off switch, 


'w high-tech marvel reads ی‎ 
your home and outside, too. Can 
mounted — just extend the 5 ft. wire 
‘out the window and close the win- 
Jperates on one 9V battery iot 

ives readings from — 40? 
measures 2x UL 


? 50 for postage and handling 


N34,005 $24.95 


i : mounting bracket and instructions. N34,901 $19.95 
Here are original U.S. Army surplus خخ س تسس‎ 
2 wool blankets that will keep you warm mare tt 000 Volts Of Static Electricity 
= atnight, separate you from the groun 
on بسا یر‎ fight away the chill at foot- wee Mini-Power Generator. 


- This quality generator demonstrates scien- 
tific principles, ideal for use in many chem- 
> istry electricity and physic experiments. As ` 


mes or be pressed inta service during any emergency. 
U.S. printed in middle. In good to excellent condition, | 4 
lave been repaired. N34,861 $17.95 7 


2 50 for postage and handling 
an Make Your Own Perfume And Become 


brushes store static electricity in a conden- 
sor until discharged. Set includes 2 ۰ 
nous plates, bell, dancing balls, pos | 


1i-Manufacturer Of Your Own Fragrances. enpi PER. N0 وه‎ $59.9 
anufacturer calls this outfit a "Per- pE Add $2.50 for postage and handling 
laker." It actually has the same parts _ i e 1 تاعاس ری و و دی انس‎ OO, 
hiners use to make illegal “white light- pè -x E Having A Problem Inspecting Fine Detail A And 
he Perfume Maker mini-still comes P. i ; 


in Examining Tiny Objects? 


The king of magnifiers, the Hastings 

Triplet is our most popular magnifier — 

, | used worldwide by jewelers, engravers, 

— printers and hobbyists. 10 power, color-corrected, fla field lens 

| System gives an ultra sharp, clear magnified image. Has a Y2" 
diameter lens and 5/4" field-of-view. 1" (25mm) f. I. Mounted in 
a black. anodized metal cell, the lens system swings into its 
brass proteclive case. N30,344 $24.95 
Add $2.50 for postage and handling 


| Here's An Emergency Radio/Flashlight 
| That Never Needs Batteries Or House Current. 


When power failure strikes, and your 
batteries go dead, Dynamo Radio/ 
Flashlight comes to the rescue. A 
unique, self-contained hand-crank 
generator provides sufficient power 
for hours of important AM/FM radio 
emergency information and a power- 
tul bright light from its flashlight. A 
handy tagalong (without any emer- 
gency) at sporting events, camping 
or on vacation. N35,420 $39.95 


tte with all the equipment needed to ۱ , 
perfume from the natural fragrances 
ers. Just add the flowers, berries, 
aves, bark or roots from your own | 
and youl! have the loveliest smell- ۱ 
nily in the neighborhood. Complete with ir instructions 
1 50 for postage and handling N71,684 5 


ice Fun Experiments Demonstrated With 
n Giant Solar Cell And Motor. 


m 


[gw You can convert sunlight or 


a E incandescent light to electri- 


city and activate motors for 
a science projects and solar 5 
iraton. Dutlit includes 47 .45V, 1500mA solar cell ۱ 
D.35-1.5VDC solar cell motor 
? 50 for postage and handling 


N35,788 0 | 
ymeter...A Space Age Sphere. - 
cinating to watch the delicate vanes fF 13s 
this 5" precision-made sphere spin [E * 
and faster illustrating the basic prin- 
f solar heating. When light strikes the 
it transfers heat, and the vanes begin 


Add $2.50 for 
postage and handling 


e PO E طا‎ ۱ £z -Now You Can Enjoy Seeing Your Old Home 
for your home. N60,082 $6.95 eu JOS} Movies And Slides On Television. 
2.50 postage and handling Se | T 

=" Nostalgic Miner's Lantern 


[38 Will Brighten Your Night. 


This true authentic reproduction of a 
coal miners lantern of a bygone era 
will add charm to your study or den = i 
^ Handcrafted in solid brass, the carbide | Its easy and inexpensive to convert your home movies and 
اڪ“‎ a lantern and 4" reflector produces an in- | sides to videotape. Just place your movie camera or slide pro- 
i. credibly bright light. Starts easily with | jector and focus the image onto the mini-screen of the Tele-Cine 
ke of a flint. uses carbide fuel (comes with a 2!b. fuel | converter. Aim your video camera into the lens. focus and start 
J. Measures 5'/2" tall. recording. 64" x 515" x 5" Screen is 3 x 3° 


۱ 50 lor postage and handling Add $2 50 for postage and handling ۱33,528 $54.95 


N34,744 $24.95 | 


isk Guarantee! if you are not completely satisfied with your purchase, return the merchandise in its 
riginal package and we will cheerfully refund your money in full. We back our products! Our 30 day 
unconditional guarantee means you take no risk on any product you buy from us. 


Edmund Scientific Co.‏ سل 


Dept. 2102, 6210 Edscorp Bldg., Barrington, NJ 08007 


| see and hard-to-get-to 


the crank handle is rotated, metal collector | 3 


"x 


| classroom science demonstra- 


20 Piece Precision Miniature Wrench 
And Screwdriver Tool Kit For 
Modelmaking, FEMINIS, TN 


E 


ideal for electronics, watch repair, Bde. any BOC re Te- 
quiring placement of screws or nuts in tiny, hard-to-reach 
places. Fine quality rust-resistant steel blades and hollow 
ground tips. Contains most often used popular size Phillips and 
flat screwdriver awls, nut driver, Allen wrenches and 
quick release handle, Comes in sturdy case. N33,458 $19.95 
Add $2.50 for postage and handling 


Inspect Remote Areas With This Incredible 
Flexible Fiberscope. 
Allows inspection in hard-to- 4 


^ T OE 

areas. Will pass through ~ X 4: 

a 38" opening, can see around cor- E 
ners, inside walls, through a keyhole \ S 

Features coherent fiber optics witha ۱ E ur w 

| IX Magnifying eyepiece. Semi-rigid — * \ p, f" 

17" gooseneck sheathing. provides a 70° fiel of view, 

Add $2.50 for postage and handling N61 160 $229. 95 


65 Piece Lab Set Assortment — Special Buy! 


A super bargain every 
chemist can use in the 
lab and at home. It's 
surplus, but brand 
new. Giant assortment 
includes test tubes, 

vials, measuring cups, 
bottles with caps. flasks, beakers, pipettes, squeeze Dottles 
and more. Assorted sizes and quantities. N35,474 $24.95 


| Add $2.50 for postage and handling 


Fun And Intriguing! You'll Play For Hours 
With These Colorful Magnetic Magic Marbles. 


Build à mountain or odd geometric pat- 
terns with these fascinating, high impact 
plastic marbles. Each mar le has both a 
negative and positive pole. A challenge to . 
your imagination. Fun for youngsters, ۲ 
adults, too! 20 marbles per package. ~ 
N35,577 (2 packages) $5.95 
Add $2 50 far postage and handling 


Your Own 8 Power Wide-Field Telescope. |‏ ر 
We'll supply all the optical com-‏ اي 


gn 


E i own high quality, extra wide-field 

^ T? finder scope (inverted ima 0 

} at a fraction of its cost if purchased complete 

| multi-element f5 copy lens objective and a 44" hi 

symmetrica! eyepiece plus your own tube will make 

* a powerful telescope N35,601 $12.95 
Add $2.50 for postage and handling 


Miniature Water Pump For Photography 


Darkrooms, Water Displays, etc. 


p i pot 

This tiny pump can pump a P سح‎ 

pint per minute with a 12" y I / as 

high flow. Ideal tor tempera- Y 7— - f 

ture control and circulation / i 

of darkroom chemicals. table fountains. model waterfalls, water ^ 
filtration and more. Can be used in either direction and is self 
priming. Operates on 2 flashlight batteries (notincl.), runs up ` 
to 48 hours before battery change is required. 4" tube incl 


Add $2.50 for postage and handling 


Bags of Science Fun 
Have Hundreds Of Uses. 


Create your own science projects | 3 
from our grab-bag of science , او‎ + k 
goodies. Ideal for inexpensive E 


5 
tors or unique party favors SS S he 
Compasses, Sack of 30 N1306 Lenses, Sack of 50 N1305 
Magnets, Sack of 50 N1303 Motors, Sack of 20 N1304 
Rainbow Viewers, Sack of 40 N1307 Each $9.95 
Add $2.50 each for postage and handling 


Make Your Own Hang-ups And Hold-ups With 


Pressure Sensitive Velcro” Fastener Tape. 


You can organize your gear. attach 
just about anything and everything 
with this unique self-gripping mate- 
rial. cuts to any desired length with 
! scissors. 100% waterproof. can not 
7 rot. Sold by the yard, includes both 
hook and loop sides. pressure-sensi- 
tive, adhesive-backed nylon velcro 
iis strips, one inch width rolls. 
1 ۷۵۲۸ ۷34,215 $ 5.95 تسس‎ 
5 yard ۱35,457 $ 27.95 ۲ 
25 yards N34,889 $129.95 


Add $2.50 for estie and handling 5 yor Y 


NEW 60 PAGE CATALOG 
OVER 1,200 PRODUCTS 


gadgeteer, student and educator. 


N50,345 6,5 


i SEND TODAY FOR FREE 


Thousands of exclusive, unique and Ex- 
citing values. Something educational, 
fascinating and useful for every hobbyist, 


ponents needed to construct your | 


Pocket- Size, 3- In-1 Powerful il Optical aun 
A Magnifier... A Microscope... A Telescope. 


This fine precision instrument 
fits in the palm of your hand - 
yet it lets you examine objects 
magnified 10 and 30 times ac- 
tual size. As a microsc: ope it 
provides 40 times ۸ 
and. with a minor adi jstm Tent 
it becomes 5X telescope giving bright <= 
sharp images. Has fully coated optics, sturdy metal housing 
and clear loupe. Measures a mere 3" long. Carry case included. 
Add $2 50 for postage and handling = N33,914 $39.95 


^ lw Here's A Watergun That Will 
NU Maka You The Fastest Squirt Around, 
T T T E 


۳ A Dur water laser gun has a giant 25 ft. squirt 

"ange and its 2 quart backpack holds a 30 
t 1 f minute supply of water. You'll outblast and out- 
j^ / shoot any motorized water gun in the west 
(north, south and east. too)! It even has a laser 
Ze  lightand laser sound. Uses one 9V and four ^C" 
celis (not incl. ). N35,152 $39.95 
Add $2.50 lar postage and handling 


Illuminating 40X Magnifier-Microscope -- 
For Examining Stamps, Coins, etc. 


Measures only 5*ax134x34" and has a built- 

in light source and optics to let you examine x. 

objects 40 times actual size. Features a (w 

center focus wheel for precise one-hand 

operation. Uses 3 "AK batteries (not incl.) E: 
N31,291 $7.95 5; “ae 

Add $2.50 for postage and handling 222" = 


The Shave Kit That Went To War. 


bring back nostalgic memories. 
Made of double-stitched sturdy 
canvas, zippered, with printed 
rm and color of service. Holds most 
ex everything needed for travel and vacation- 
din ۱0-1 10" x 5 x Each $8.95 
E" Add S2 50 for postage and handling 
USAF N35,086 (Blue) NAVY N35,084 
ARMY N35,087 (O.D.) USMC N35,085 


Cannonball Whistle Recreates The Authentic 
Five Chime Steam Engine Sound. .— 
موجن‎ polished all-aluminum train 
whistle will take you on a trip to yesteryear 
when the steam engine train was king. 
912" long. Weighs just three ounces. 
Makes an excellent gift for railroaders of - PAN 
all ages. Includes instructions on how to T s 
simulate train hiss and other train sounds. 


N34,618 $24.95 
سح‎ "Add $2.50 for 


postage and handling 


| 24 8 Go Fishing With This Mighty Magnet. 


Lift up to 200 Ibs. Fun to use around docks 
and bridges. A 'must for a boat, it helps 
retrieve metal objects that fall overboard. 
You'll be amazed at what you pull up. Wt. 
2 lbs., measures 4x33ax3'a4^ Made with a 
I| Poly Vinyl Chioride coating to resist cor- 


N71,135 $26.95 
Add $2.50 for postage and handling 


) ORDER BY PHONE 
=| Call (609) 573-6250 x 
Use VISA, MasterCard, Diners Club, Amer. Exp. 
or Carte Blanche. Call anytime, 24 hours a day. 
Most orders shipped within 48 hours. 


DEDERE T1 1 a am prr > | 


EDMUND SCIENTIFIC CO., Dept. 2102 
6210 Edscorp Bldg., Barrington, NJ 08007 


Method of Payment: STOCK NO. 
O Check enclosed 

DL MC O VISA 

O Am. Exp. © Diners 


Exp. Date 


Card Number 

c SEND FREE 
60 PAGE 
CATALOG 


TOTAL PAICE_ |1— 
NJ Add 6% Sales Tax 


Add Shipping Charges 


Total Enclosed 


| 
| 
| 


City State____ Zip 


PUBLIC NOTICE! 


INVENTORY ADJUST- 
MENT BY A MAJOR 
RADAR DETECTOR 

MANUFACTURER 
REQUIRES REDUC- 
TION OF STOCK. 

C.0.M.B. now author- 

ized to liquidate limited 

supply of Radar 
Detectors at HUGE 
savings! 


MUST LIQUIDATE 


AT BIG SAVINGS TO YOU! 
Interstate by FOX 


Radar Detector 


Extremely sensitive 
SUPERHETERODYNE 
circuitry! 

Proven in lab tests to 
be as good (or even 
BETTER) than models 
by Escort, Cobra and 
Whistler! r 
So why pay up to 
TWICE as much 
for their units 
when you can buy 
our Interstate by 
FOX at such a 
low price? 


Void 
where 
prohibited 
by law. 


One of the smallest, B 

most sensitive and most selective : WR 
radar detectors in the world! Superheterodyne ; 
system is superior to non-superhet units in seek- 
ing out and alerting you to police radar up to 5 
miles away . . . around curves or over hills. It’s 
very reliable for over-the-road protection! 


One Year Limited 
Factory Warranty! 
What an opportunity! Our special arrangement with the man- 
ufacturer allows us to liquidate this Interstate Radar Detector 


by Fox at about half what you'd normally pay for an Escort, 
Whistler or Cobra with comparable sensitivity! 


MORE RANGE! Superheterodyne detector is extremely sensitive! 
It detects fringe signals more reliably. It even picks up the 
signal from pulse radar hand guns! 


COMPACT! Just 334" x 1" x 314" 


MORE SELECTIVE! False alarms are reduced by narrower band- 
width and video signal processing. Built-in dielectric lens for 
additional sensitivity and false alarm protection! Horn-shaped 
antenna aids in "pulling in" radar signals. 


3-WAY SWITCH! For Off, City or long range highway use. 


DOUBLE ALARMS! When radar signal is received the red LED will 
light, and remain "ON" until radar signal is below detectable 
levels. Buzzer is heard when radar signal is detected. At long 
ranges, the alarm sounds with a slow, lower tone which in- 
creases in rate as the radar source is approached. 

LOUD ALARM! Warning signal can be heard even above noisy 
road traffic. And that's VERY important to you! 


NOTE: The unit may either be clipped to your visor, or attached 
to the dash (hardware included). Also included are D.C. power 
(fused) cigarette lighter plug and instruction manual. 


RADAR DETECTOR COMPARISON CHART* 
(Sensitivity measured in dBM / sq. cm.). 


WHY IS THIS RADAR 
DETECTOR SO GOOD? 


Police radar devices are restricted to 
two frequencies: 10.525GH# (X- 
band) and 24.150GH# (K-band), 
both of which the Interstate by FOX 
alerts you to. But, there are at least 
four different types of radar guns in 
police use. Some are very easy to 
detect, as they emit a strong, con- 
tinuous signal. Others are very dif- 
ficult to detect with conventional 
radar detectors. These are the new 
hand-held radar guns used by police 
only when they are attempting to 
clock a suspected violator. Thistype | 
of signal is registered on the Inter- 
state by Fox by buzzer and LED in- 
dicator long before you are close 
enough to that radar. 


Manufacturer's 
Suggested Retail 


$239.95 


OUT THEY GO AT ONLY: 


3119 


K Band X Band 
Interstate (Highway)............-...-... 7103 -106 
Escort (Highway) .....-.....5- ne 7101 -107 7 
Whistler (Filter Off) .. . -100 -107 Item H-906-62999-00 
Cobra (Highway) «ee 94 AB Sales outside continental U.S. are subject to special 


conditions. Please call or write to inquire. 
P iar Puri a-— کک ی‎ — —XM— کے‎ — 8 —— — —— —R 
C.O.M.B. Direct Marketing Corp. Item H-906 
14605 28th Ave. N./ Minneapolis, MN 55441-3397 


| Send__ Radar Detector(s) Item H-906-62999-00 at $119 each 

plus $3.75 each for ship, handling. (Minnesota residents add 6% 

| sales tax. Allow 3-4 weeks for delivery. Sorry, no C.O.D. orders.) 

C My check or money order is enclosed. (No delays in processing 
orders paid by check, thanks to TeleCheck.) 

| Charge: O MasterCard, O VISA® 


"Tests conducted in accordance with industry 
standard procedures in the Fox Labs. Note that the 
higher the negative number, the greater is the unit's 
sensitivity. 


Credit card customers can order by phone. 


24 hours a day, | i 
ae 


7 days a week 
Toll-Free: 1-800-328-0609 


Your check is welcome! Acct. No. led — 
ferent No delays in orders paid by check. PLEASE PRINT CLEARLY 
= ! Name . —— 
| Address 
C.O.M B. Direct Marketing Corp. | City - — 
" E State  —————PÉÁ—— —————— ZIP ———————— 
Authorized Liquidator ۱۳ ee ۲ 


14605 28th Ave. N. © Mpls.. MN 55441-3397 | 
| Sign Here 
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Shop Talk c 


it is, of course, for fun rather than in- 
struction. Stick with PS for home- 
improvement how-to (it's obvious the 
couple in the film never subscribed). 


| But if you've ever grappled with an 


ailing house, you'll know The Money | 


Pit is aptly titled. 


Ultimate gift for craftsmen? 


"[ thought I knew tools well,” writes 
Phil McCafferty, a regular contribu- 
tor to this magazine (usually under 
the pseudonym Mack Philips), “but L. 
S. Starrett’s toolmaker's hammer had 


eluded me until I spotted it on dis- | 


play at a recent tool show. Almost 
delicate in design, the forged, chrome- 
plated hammer had a shock-mounted 


magnifying lens between the flat and | 


ball-peen heads. The heads were clev- 

erly offset for use in corners. 
"Noting my fascination, the Starrett 

representative told me the story of this 


special hammer. Starrett, who founded | 


the company in 1880, was active well 
into his eighties, busily inventing the 
precision tools the firm makes. Em- 
ployees observed their boss's routine 
of using a magnifier to spot a punch 


for precise layouts: He'd have to lay 


the glass down to pick up his ham- | 
mer for the strike. So they got together | 


and 'out-invented' the boss, present- 
ing him with a combination tool that 
let him spot the punch and then strike 
it without removing his eyes from the 
work. The delighted Starrett ordered 
the hammer into production. 

"When I learned that this four- 
ounce tool sold for about $23 and that 
for two more bucks they'd engrave 
a name and date [up to seventeen 
spaces], I felt this had to be the class 
gift for the tool nut who 'has every- 
thing. You can order the hammer 


| through major hardware or industrial 


supply stores, or write Starrett Co., 


| Athol, Mass. 01331-1915. 


"I gave one to my brother for Christ- 
mas, routing the hinged walnut case 
shown above. 

"P.S.: [just had to order one for my- 
self, too.” 


Why Are We Giving Away These 
Famous Nationally Advertised" 
SWIFT 660/F" Telescoping i 


Spin Rods for only & 5? 


Hard to believe, but true. 


As part of its Anniversary Publicity Campaign, a leading New York firm will distribute one million 
(1,000,000) of its most expensive spin rods—the Famous Nationally Advertised™ SWIFT-660/F™ 


Telescoping WhisperCast™ WhamRod™—for the astonishing “Anniversary Price” of only $5 each to 


EXTRA BONUS 


the first one million persons who write to the company 
address (below) before midnight, March 31, 1986. 


This original Anniversary Ad 
must accompany your request. Copies 
or photostats are not acceptable. 
These are the same famous SWIFT-660/F Telescoping 
WhisperCast WhamRods nationally advertised in 
leading media. A full standard 66 inches from base to 
tip, they spring to complete length in an eye-blinking | 


6/10ths of a second!...then telescope down toa mere 16 ۱۱ 


inches for easy storage in kit bag, glove compartment 
or attache case. 


Crafted of aluminum, stainless steel and space-age 
fiberglass for extra strength and flexibility, they provide 
full response along the entire length of the rod, without 
“flat spots”. And allow precise placement of small flies 
with a minimum of surface displacement. 


Weighing a featherlight 3.75 ounces, they are the 
perfect ultralight rods for today’s “compleat angler”. 


Designed for casting powerfully over long distances, 8 


theyre at home on virtually every lake, stream or 
waterway in America, and ideal for land-casting, general 
wading, and boat-fishing. Small wonder they are the 
fastest selling (and most expensive) spin rods ever offered 
by this giant multi-million-dollar New York firm. 


Each rod is covered by the company’s full one-year 
money-back guarantee. There is a limit of two (2) rods 
per address at this price. But if your order is mailed early 
enough (before March 25) you may request up to five. 
These Famous Nationally Advertised SWIFT-660/F 
Telescoping WhisperCast WhamRods will not be sold at 
this price by the company in any store. 


To order, mail this original printed ad (no copies or 
photostats) together with your name and address and $5 
for each rod. Add only $2 shipping and handling no 
matter how many rods you are requesting. (New York 
residents add sales tax.) Allow up to 6-8 weeks for 
shipment. Make check payable to: A&C Company. Mail 
to: A&C FISHING ROD OFFER, Dept. 191-101, Box 
1736, Hicksville, N.Y. 11802. (A29380) 


© 1985 PDM, Inc.. 1200 Shames Dr., Westbury, N.Y. 11590 


If you 
mm respond 
T promptly 


mpm M T o 


7 If you are 
able to reply 
^ before Mar. 25, 
m Î wel give away 
JN. the famous top- | 
L^ a EJ of-thetineSWIFT- 

Á— 660/F ZoomCast 

Spinning Reel with 
every every rod 
: you order...for the aston- 

| ishing price of just $2 a reel. 
( And we'll even wind 250 feet of our best 
6-Ib-test monofilament line onto each reel!) | 
These nationally advertised reels perfectly 
match your rod in weight and balance,and | 
give you fast "thumbs-off" (one-handed) 
casting over longer distances than you ever 
dreamed possible. You can cast even the 
lightest baits without backlash. 
Compatible with virtually every plug or 
lure, the new high-speed gear ratio gives 
you fast “pop”-action, yet is powerful 
enough to reel in fish without "pumping". 
The new open-face design (and desirable 
skirted spool) eliminates friction and 
prevents tangles. The anti-reverse is 
"whisper" silent, and the Microdisc 
Surge-Free Drag System won't let your 
fish run away. 
The most expensive reel sold by this 
huge firm, it is yours for only $2 if you act 
before March 25. (A25166) 


COMMODORE 64 | COMMODORE 64 | C128 COMMODORE 
COMPUTER SYSTEM SALE COMPUTER 


2 ۱ Deal 1 Deal 2 der No 
۳۲۳۵۵۲ Nun Commodore 4 Commodore 54 rest Now] 


$ | © ES [con 1541 Disk Drive Com. 1541 Disk Drive | * | E 
| ۱ Com. 803 Printer — 13" Zenith Color Monitor 
۴ E | (s 7 5 4 5 ۲ ۸ Less $30 FREE Software, your choice fron 


our catalog (See Catalog Page 13) 
* C128 Disks 79* ea.* PLUS FREE $49.95 Oil Barons * 340K 1571 Disk Drive $259.00 

* Commodore Graphics Printer $99.95 Adventure Program | * Voice Synthesizer $39.95 

* 13" Zenith Color Monitor $149.95 ۱ ۱ * 12" Amber Monitor $59.95 


CALL BEFORE YOU ORDER SPECIAL SOFTWARE COUPON PRICES MAY BE LOWER 


We pack a SPECIAL SOFTWARE DISCOUNT 


COMMODORE 64 COMPUTER $139.95 COUPON with every COMMODORE 64 C1 28 COMMODORE COMPUTER $289.95 
You pay only $139.95 when you order the powerful COMPUTER, DISK DRIVE, PRINTER, or We expect a limited supply for Christmas. We will ship 
84K COMMODORE 64 COMPUTER! LESS the value of MONITOR we sell! This coupon allows you on û first order basis. This all-new revolutionary 128K 
the SPECIAL SOFTWARE DISCOUNT COUPON we pack to SAVE OVER $250 OFF SALE PRICES?! computer uses all Commodore 64 software and 


with your computer that allows you to SAVE OVER 


accessories plus all CPM programs formatted for the 
$250 off software sale prices!! With only $100 of 


disk drive. Less $30 FREE Software, your choice 


savings applied, your net computer cost is $39.95! ! (Examples) from our catalog (See Catalog Page 13) 
| 3 ۱ List $349.00. SALE $289.95. 
PROFESSIONAL SOFTWARE 
* C128 DOUBLE SIDED DISKS 79* EA. 
Get these 5'4" Double Sided Floppy Disks specially ات‎ S 340K 1571 COMMODORE DISK DRIVE $259.00 
8 bd ۱ Double Sided. Single Disk Drive for C-1 ۱ 
designed for the Commodore ۱2۵ Computer (1571 Disk ی‎ I UA, Poem fov CTAB ur plur: CM meda f Jet [ont 
Drive). 100% Certified, Lifetime Warranty. Paperback Writer 64 $99.00 95 $29.95 than 1541. alus runs " PIE PAPEL 
Automatic Lint Cleaning Liner included. 1 Box of 10 ۰ Paperback Database 64 $69.00 ilc $24.95 List $349.0 0 i | 5 ^ 
$9.90 )99 ea.), 5 Boxes of 10 - $44.50 (89 ea.), 10 Toperngek ها‎ J473 ee Uno ec RH s 
B f 10 $79 00 (79° 1 2 The Print Shop $44.95 : $26.95 
oxes of 10 - $79.00 (79° ea.). Halley s Project $39.95 $25.95 $24.95 
Practicalc (spread sheet) $59.95 7 5۱ 4 5 SUPER AUTO DIAL MODEM $37.95 
NON Programmers Reference $74.95 $12.50 Easy to use. Just plug into your Commodore 64 
13" ZENITH COLOR MONITOR $149.95 Guide computer and youre ready to transmit and receive 
T Hai Nine Princes in Amber $32.95 4. $21.95 i ji E | 
You pay only $149.95 when you order this 13" ZENITH Super Bowl Sunday $30.00 : $17.95 | messages. Easier to use than dialing your telephone, 
COLOR MONITOR. LESS the value of the SPECIAL Flip & File Disk Filer $24.95 $14.95 $19.95 just push one key on your computer! Includes 
SOFTWARE DISCOUNT COUPON we pack with your Deluxe Tape Cassete [plus $89.00 $44.95 $34.95 exclusive easy to use program for up and down 
monitor that allows you to save over $250 off software FREE game) loading to printer and disk drives, Best in U.S.A. 
sole prices!! With only $100 of savings applied, your ane M ۷۹ 5 eps List $129.00. SALE $37.95. 
n ۳ E P i W 1 3 ۳ f x 
net color monitor cost is only $49.95. (16 Colors). Dust Cover $ 895 Ws xu hd 
Injured Engine $39 95 .95 $24.95 | 
| Pitstop II (Epyx) $39.95 95 $19.95 For C VER NT NTHESIEER Ten 4 
9و‎ COLUMN Music Cale $5995 $14.95 $1239 ron pragen word and sentences, adjus! volume rand 
COMMODORE GRAPHICS PRINTER $99.95 File Writer (by 539.95 $29. $24.95 | ; و‎ at CAEN 
| Codewriter) pitch, make talking adventure games, sound action 
You edi only $99.95 when you order the 803 (S | 100 | , ۱ aay games and customized talkies! ! FOR ONLY $19.95 you 
Commodore Graphics Printer, 60 CPS, Dot Matrix, Bi- ee over coupon items in our catalog) can add TEXT TO SPEECH, just type a word and hear 


Directionol, Prints ays Tull size paper. Flug in direct | Write or call for your computer talk — ADD SOUND TO "ZORK", SCOTT 


interface included! LESS the value of the SPECIAL T | ADAMS AND OTHER ADVENTURE GAMES! ! 
SOFTWARE DISCOUNT COUPON we pack with your Sample SPECIAL SOFTWARE COUPON! (Disk or tape.) List $89.00. SALE $39.95 ۲ 


printer that ollows you to SAVE OVER $250 off 
software sale prices!! With only $100 of savings 
applied your net printer cost is ZERO! 


12° AMBER MONITOR $59.95 


Your choice of green or amber screen monitor, top 
quality, 80 columns x 24 lines, easy to read, anti- 


| 4 SLOT EXPANDER & 80 COLUMN BOARD $59.95 ATTENTION glore! PLUS $9.95 for connecting coble. Com-64 or 
Now you program 80 COLUMNS on the screen at one | VIC-20. List $159.00. SALE $59.95, 


time! Converts your Commodore 64 to 80 COLUMNS | 
Com p uter C | uU bs PRINTER/TYPEWRITER COMBINATION $249.95 


when you plug in the 80 COLUMN EXPANSION 
BOARD! ! PLUS 4 slot expander! 


PAPERBACK WRITER 64 WORD PROCESSOR 5 


This PAPERBACK WRITER 64 WORD PROCESSOR is the 
finest available for the COMMODORE 64 computer! 

| The ULTIMATE FOR PROFESSIONAL Word Processing, 
DISPLAYS 40 or 80 COLUMNS IN COLOR or black and 
white! Simple to operate, powerful text editing. 
complete cursor and insert/delete key controls line 
and  poragraph insertion. automatic deletion, 
centering. margin settings and output to all printers! 
List $99.00. SALE $39.95. Coupon 529.95. 


relocate key, drop in cassette ribbon! (90 day 
warranty) centronics parallel or R$232 serial port built 
in (Specify). List $349.00. SALE $249.95. (Ltd. Qty.) 


۳ یت مت تین‎ a “JUKI” Superb letter — quality, daisy wheel 

We Offer Big Volume Discounts printer /ty ۱ ernie combination. Two machines in one 

۱ — just a flick of the switch. 12" extra large carriage, 

80 COLUMNS IN COLOR CA LL TODA Y! typewriter keyboard, automatic margin control and 


PROTECTO WARRANTY 
All Protecto's products carry a minimum 90 day warranty. 
If anything fails within 90 days from the date of purchase. 
simply send your product to us via United Parcel Service 
prepoid. We will IMMEDIATELY send you a replacement at 
no charge via United Parcel Service prepaid. This warranty 
proves once again that We Love Our Customers. 


13" RGB & COMPOSITE COLOR MONITOR $259.95 
Must be used to get 80 columns in color with BO 
column computers (C128 - IBM - Apple). 

(Add $14.50 shipping) 
List $399.00. SALE $259.95, 


* LOWEST PRICES * 15 DAY FREE TRIAL PHONE OR DERS * 90 DAY FREE REPLACEMENT WARRANTY 
* BEST SERVICE IN U.S.A, * ONE DAY EXPRESS MAIL 5 2,7 Pm. Weekdays * OVER 500 PROGRAMS * FREE CATALOGS 


9 a.m. - 12 noon Saturdays 


| Add $10.00 for shipping. handling and insurance. Illinois residents EX ROT E ETO 
| please add 6% tax. Add $20.00 for CANADA, PUERTO RICO. HAWAII, 

ALASKA, APO-FPO orders. Canadian orders must be in U.S. dollars. 
| WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA. We Love Our Customers 


Enclose Cashiers Check, Money Order or Personal Check. Allow 14 TP 
days for delivery. 2 to 7 days for phone orders, | day express mail! Box 550, Barrington, Illinois 60010 


VISA — MASTER CARD — C.O.D. No C.O.D. to Canada, APO-FPO 312/382-5244 to order 


COMPUTER 


SYSTEM SALE 


LIMITED QUANTITIES 

Deal 1 Deal 2 
Commodore 64 Commodore 64 

Com. 1541 Disk Drive 1541 Disk Drive 
Com. 803 Printer 13" Zenith Color Monitor 


:407 7 


PLUS FREE $49.95 Dil PLUS FREE $49.95 Oil | 
Barrons Adventure — Barrons Adventure 
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Commodore 


i* C128 Computer 
P —s209.00* 
ie C128 1571 
F Disk Drive 
E $259.00 * 


SUPER OFFER (Expires 1-1-86) 


To introduce you to the C128 com 
SOFTWARE from our 64 page cata 


puter, we are offering you YOUR FIRST $30 OF 
log FREE when you buy a Ll C128 Computer from 


Protecto. Just send this coupon along with your order. Choose software worth $30 or 
more at sale prices from our 64 page catalog and subtract $30 from the total. 


(1 Coupon per family) 


Software From Protecto's 64 Page Catalog Only $30 


Commodore C128 Computer $289.00. This all-new revolutionary 128K computer uses Commodore 64 computer software, 


CPM Software, plus new advanced C-128 software. You pay only $289 for the C128 computer! Less the value of the Special 
Software Discount Coupon (see page 14 of our 64 page catalog) we pack with your computer that allows you to Save 
Over $250 off software sale prices!! With only $100 of savings applied your net computer cost is $189.00. PLUS $30.00 


Your Choice FREE Software.** 


340K 1571 Commodore Disk Drive $259.00. Double Sided, Single Disk Drive for C-128 allows you to use C-128 mode plus 


CPM mode. 17 times faster than the 1541, plus runs Commodore 64 software. You pay only $259.00 for the 340K 1571 
Commodore Disk Drive. Less the value of the Special Software Discount Coupon (see page 14 of our 64 page catalog) 
we pack with your Disk Drive that allows you to Save Over $250 off software sale prices! With only $100 of savings 


applied your net Disk Drive cost is only $159.00. 


Add $10.00 for shipping, handling and insurance. Illinois residents 
please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII, 
ALASKA, APO-FPO orders. Canadian orders must be in U.S. dollars. 
WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA. 


Enclose Cashiers Check, Money Order or Personal Check. Allow 14 
days for delivery, 2 to 7 days for phone orders, 1 day express mail! 
VISA — MASTER CARD — C.O.D. 
No C.O.D. to Canada, APO-FPO. 


PROYECTO 


We Love Our Customers 
22292 N. Pepper Rd., Barrington, Illinois 60010 


312/382-5244 to order 


Front-drive hp barrier [Continued from page 79] 


differential to a bearing, which has 
the half-shaft attached to the other 
side. 

Saab’s technical expert in the U.S., 
Steve Rossi, says that the 160-hp 
engine in his company's current 9000 
flagship will not develop torque steer. 
"But more power would create a prob- 
lem," Rossi admits. "We have a trans- 
verse-engine arrangement with equal- 
length half-shafts connected to the 
differential by an intermediate shaft 
and a support bearing, but even that 
setup wont stop torque steer if the 
horsepower goes up substantially." 


Front-wheel lift 


Another problem that Takiguchi 
mentions is weight transfer during 
acceleration. When cars accelerate 
quickly, he says, the center of gravity 
moves rearward. In rear-drive cars 
that's fine because the added weight 
shifted to the rear wheels gives them 
more bite. But for front-wheel-drive 
cars the weight shift lifts the front end 
and unloads the wheels. This can re- 
sult in tire slippage, loss of accelera- 
tion, and even loss of steering control. 
The cure is a front suspension that 
keeps the weight on the front wheels, 
preventing the shift to the rear. Such 
suspensions are possible, Takiguchi 
observes, but they take time to develop 


CALL 


OR MAIL 
FOR FREE 
BOOKLET 

< Tome 


Pa 


hand! ` 


Use RusenLat()- indoors as well as out- 
doors. Share your bike ride with the chil- 
dren, travel to the store, or take it to your 
favorite fishing hole. Tame tough terrain and 
climb steep hills. Fits in most car trunks. 


Recharges overnight for pennies. 


‘Medicare Reimbursement Available on 


5- WHEELING TO INDEPENDENCE! 


. "ve had more pleasure with my Rascal than 


One Hand Operation—Rear Differential Drive 
the new aluminum electric 
bike that is different and safer. It's so easy 
to handle, you control on, off, forward, re- 
verse, speed, and steering with just one 


and probably must be custom-fitted to 
each individual model if the job is to 
be done correctly. 

Drive-line engineers are also bedev- 
iled by the problem of arranging the 
half-shafts in a horizontal position. In 
essence, that means that the differ- 
ential and the wheel hub must be the 
same height from the ground. When 
there is an angle between the differ- 
ential and the wheel hub, one will be 


higher than the other, and the engine's ۰ 


torque will be partially dissipated in 
overcoming universal-joint friction and 
twisting at an angle. Of course, when 
the front wheels move up and down, 
the half-shaft angles also change, 
causing partial loss of torque on one 
of the wheels or both. This torque loss 
can set up tire spin; resulting in a loss 
of steering control akin to the loss of 
control in the hard turns Negstad 
performed. 

Both Takiguchi and Rossi point out 
that unequal-length half-shafts also 
adversely affect a car's suspension ge- 
ometry. The longer and shorter shafts 
determine the radius of each front 
wheel's vertical movements, so you end 
up with a different geometry for each 
front wheel—a condition that could 
lead to instability. 

One solution to the high-perfor- 
mance front-wheel-drive bluesalready 


words can express! I'm out nearly every day visit- 
reading or soaking up the sun. It's really great. 


Princeton, New Jersey 


to go. I am very pleased and excited with it. 


Ogden, Utah 


Send the coupon 
for your FREE 
Catalog and Special 
Offer,or call 

TOLL FREE... 
1-800-MOBILITY 
1-800-662-4548 


30 Day Money Back Guarantee 


Please send me the FREE Booklet and 
Special Offer in effect for a limited time. 


Name 
Address 


most Models. City 
Call toll-free . . . 1-800-MOBILITY (1-800- State —E 
Telephone ( - ) 


662-4548) for free 16-Page Color Catalog. 


Or mail Coupon today. 
Sales Representative Inquiries Invited. 
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Electric Mobility Corp., Dept. 1550 
&1 Mobility Plaza, Sewell, NJ 08080 


eon 


ing with friends or sitting at some quiet spot 


Charlotte L. Raffensberger 


| | had a pleasant surprise last week, There was a 
| knock on the door and in rolled a little Rascal, 
presented to me by a lifelong friend. | will always 
think the Rascal was sent from Heaven as I've | 
needed it for years. | live inaretirement commu- 
nity and the Rascal takes me everywhere | need 


Mary C. Fuller 


| 
| 
l 
l 
l 
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l 
i 
i 
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exists, and it's fairly easy to imple- 
ment: four-wheel drive. Audi has it 
now, and soon many other manufac- 
turers will turn in that direction. Un- 
fortunately, four-wheel drive is an 
expensive answer, one that could in- 
crease the price of the car as much as 
$500, even at high production rates. 
It also defeats many of the best fea- 
tures of front-drive cars: low weight, 
more passenger room, simple drive 
layout, and good fuel economy. So, 
manufacturers are thinking, if front 
drive works just fine in all but the 
most powerful cars, why not develop 
it to the utmost, thus saving the buyer 
money and keeping all the beneficial 
features intact? 

That's why just about every manu- 
facturer of front-drive autos is going 
back to basics to keep from investing 
in the four-wheel-drive alternative. 
These basics include highly complex 
studies of front and rear suspensions, 
drive-line angles, weight transfer dur- 
ing speed and direction changes, tire 
adhesion, and the effects of steering 
changes. Impressions formed during 
seat-of-the-pants driving of the kind 
Negstad does have to be brought back 
to the drawing board, where modifica- 
tions can be made to the suspension 
geometry, spring rates, stabilizer-bar 
use and location, and drive-shaft 
lengths. These may not be exciting 
subjects to read about, but when the 
results are in, the cars that emerge 
could be among the most exciting on 
the road—like Negstad's beefed-up 
Topaz. 

Viscous coupling 


An innovative approach to the front- 
drive horsepower problem is the instal- 
lation of a viscous-drive, limited-slip 
differential to handle wheelspin and 
traction variances between the front 
wheels “High-Tech Trio from Europe,” 
PS, Nov. '85]. Word has come from Eu- 
rope that a limited-slip coupling has 
been developed for a new turbocharged 
version of the European Ford Escort, 
the first use of an anti-wheelspin dif- 
ferential in a front-wheel-drive car. 
The Escort's 1.6-liter overhead-cam 
fuel-injection engine (with intercooler 
and turbocharger) delivers about 132 
hp—a good deal below the car's “horse- 
power barrier.” 

Even distribution of torque between 
the driven front wheels is the main 
advantage of the viscous-drive system, 
which thus benefits traction and han- 
dling. The control unit consists of a 
stack of interleaved steel clutch discs 
in a cylindrical housing that is 85 per- 
cent filled with silicone fluid. One set 
of discs is perforated and fixed to the 
housing. The moving discs are slot- 
ted and attached to a hub that rotates 


with one of the half-shaft bevel gears. 
Differential action during maneuvers 
causes a speed variation between the 
two disc sets, which creates a fluid 
shear force between them. This fric- 
tional drag is proportional to the speed 
difference and has a kinetic slip-limit- 
ing effect on the wheel that's rotating 
faster. 

With a small speed difference there 
is substantial slip in the coupling, but 
as the wheels start to spin at greatly 
different speeds, the coupling becomes 
progressively stiffer. This progression 
occurs because fluid friction between 
the adjacent discs generates heat. The 
heat causes the confined fluid to ex- 
pand and raise the internal pressure, 
which leads, in turn, to increased cou- 
pling stiffness. More torque is trans- 
mitted to the slipping wheel, which 
gains better ground adhesion, and 
this give the driver better control of 
the car. 

The viscous-control differential 
(which, incidentally, was first con- 
ceived by an American inventor in 
1917 and later patented by Harry Fer- 
guson, the famous tractor designer) is 
produced under license in Germany 
by Viscodrive—a recently established 
joint venture of Zahnradfabrik Fried- 
richshafen and the Gellenkwellenbau 
unit of the British GKN organization 
in the Uni-Cardan group. 


Front-drive racers 


It should be noted that front-wheel- 
drive cars are rare but not unheard 
of in professional racing circles. Tom 
Archer, co-owner of Archer Racing, 
competes as a professional in a front- 
drive Chevrolet Cavalier Z24. “In the 
slalom course," he says, “I'll beat the 
rear-drive cars every time. Front drive 
holds the inside of a corner better than 
rear drive. You just have to remem- 
ber to apply power when going through 
a curve. Dont let off on the gas.” 

Despite Archer's words, most pro- 
fessional racers are sticking with rear- 
drive vehicles. Still, world-famous race 
driver and Ford spokesman Jackie 
Stewart is not ready to give up on 
front-wheel drive, even for race cars. 
“We are in front-drives development 
infancy" Stewart notes. "When you 
look at all the work done on rear drive 
over the years, it’s clear we're just 
starting to find out what we can do 
with front drive. It may require a dif- 
ferent kind of driving in race cars, but 
there are a lot of improvements that 
will be made before a final decision 
on the system can be reached." And if 
history is any measure of how auto 
technology evolves, when high-powered 
front-wheel-drive systems are put in 
race cars, it'll be only a matter of time 
before they reach the street. 


i Dimensions: 6" x2" 


The Third Brake Light™ 


Government tests reveal that by installing a third brake light, 
mounted at eye level, can reduce rear-end collisions by 53%, thus 
making it mandatory for all 1986-model cars to have it. 


Now you can buy this life-saving third brake light and feel confi- 
dent that the driver behind you will stop when you do. 


TRIOLITE, The Third Brake Light, is list-priced at $24.95. For a 
limited time only, we are selling TRIOLITE for only $18.95. You save 
$6.00! 


| Yes. | want to drive confident and order TRIOLITE, The || 
i Third Brake Light. It could save my life. 
Send me . TRIOLITE(S) at $18.95 each (a 
$6.00 savings). Also enclosed is $3.00 for shipping and 
i handling in the U.S.A. Shipping is free for 2 or more 
| TRIOLITES. 


! California residents add 612% sales tax. 


PS1/B6 
| OVISA OMASTERCARD OMoney Order Check 
Card # 


TRIOLITE, The Third Brake Light, is easy 
to install and mount inside the rear window 
of your car. Every TRIOLITE has a 60-day 
money-back guarantee. 


_ Exp. | — 


z ۱ ۱ ۱ ۱ i Name سس‎ ۳ = 
SPECIAL LIMITED OFFER! ۱ سم‎ Án 

۳۳ ——l | | 
Credit card users, order ۳ City —— — — — — State 4p . - 


TOLL-FREE 
1-800-824-7888 
Operator #306 


| L Signature ۷ 


MULTITRADE € AMERICA, INC. ° 


13500 E. Whittier Blvd., Whittier, CA 90605 
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ROY DOTY 


Wordless Workshop 


By 
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HE FASTEST, EASIEST 


ou'll Ever Make in Your Life, Yours Now 


WITHOUT A PENNY OF INVESTMENT 
WITHOUT LEAVING YOUR HOME 


WITHIN 90 DAYS 


"WORKING" ABOUT ONE HOUR A DAY 


(OR EVENING) 


e are all kinds of ways to make money. Good golly, 
j — if anyone knows that, | do! For the past 20+ 
; I've concentrated on finding, investigating, creat- 
nd specifically singling out only the very finest legal 
ethical methods for carving out a mass of wealth in 
rry. But believe me, in all those years never have | 
rienced anything remotely as exciting as this one! 


ntly, | came across a fairly new way to make big 
but after a thorough study ۱ discarded it because it 
ired too much investment of time, money and 
onal effort. But my study did serve as inspiration to 
lop yet another fantastic and unusual wallet- 
ner — something that until now has never been 
| — yet fully complies with the tough set of stan- 
s l'm noted for demanding of any potential wealth- 
ucing concept: 


ust be able to be started with minimum investment 


ust be possible to start at home and not interfere 
ith family life. 


ust be able to be started and run initially by one 
an or woman 


ust require only a few hours of spare time per week 


ust have realistic annual profit potential of $40,000 
more 


this one goes way beyond my usual rigorous test. 
his: This extra-ordinary money-maker* allows you to: 


art at once — within 30 seconds of studying my 
port 


vest not a single cent 


:complish everything without leaving your home 
- heck, you can do it from your favorite easy chair 
hilst eating pizza or petting the dog (or vicey versey!) 


ave a potential net profit (not gross ... net!) of 
00,000.00 by the end of 90 days — tops. And 
at's cash, not theoretical or paper profits. 


rally, you're wondering what all this is — but l'm 
oing to tell you here. No, it's going to cost you ten 


‘or the past two decades Du Vall has captured the 
magination of men and women the world over by 
۱۲۵۷۱۵۱۲۱۶ solid, unique direction for their quest for 
inancial freedom. His firm is headquartered in 
fichigan with international marketing offices in Hong 
‘ong (known as DAX International, John W. Lane, 
'resident). In addition to producing some three dozen 
iublications on money-making/self-improvement 
hemes, DuVall is also the creator of the popular Derek 
jax adventure/mystery/romance series and the 
uthor of the political intrigue novel, "The Big Dream" 
published by Lyle Stuart, Inc., New York). Unlike most, 
e has never had to resort to outlandish money-back 
uarantees to attract only the finest DAX-DOERS world- 
ide and no such policy is expressed or implied. 


lis writings have been used in numerous style and 
ontent workshops and accredited courses at such 
istitutions as California State University, UCLA, 
ordham, University of Illinois and Worcester 
olytechnic Institute. 


smackers to find out. But ۱ will tell you what it isn't so 
you'll not be off on some wild goose chase: 

* No sex or off-color stuff 

No chain letter, pyramid or multi-level scam 

No mail order, envelope stuffing or drop-shipping 
No writing or self-publishing how-to stuff 

No loan brokerage scheme 

No stocks, commodities, real estate, etc. 

No gambling, betting or wagering 

No arts, crafts or special skills 

No party-plan, door-to-door or phone selling 

No catalogs, mailing lists, postage, etc. 

No equipment to buy or rent 

* No bothering friends, relatives, etc. 

* Notanything you have ever seen advertised anywhere 


WHO CAN DO IT 


Anyone with even a smidgen of ambition. 


WHAT IS REQUIRED 


Other than my step-by-step detailed report ... nothing. | 
have thought long and hard about it; ۸ person virtually 
without a shirt on their back or a potto plant petunias in 
could do it. You will of course, have to put my plan into 
motion — but that's both fun and easy and totally 
accomplished from the comfort of your own home. (By 
the way, no one will be coming to your home, either.) 


Fi nally, let me make this clear: Once you have my report, 
that is all you need to get going! | have nothing else to 
sell you for this deal. Your purchase of this extraordinary 
report is NOT a “foot in the door" to get you to buy some 
extra or expensive "course" or whatever... thisis all you 
need from me! 


WANT PROOF? 


We have over 10,000 ‘tasty testimonials’ from house- 
wives, doctors, lawyers, layed-off factory workers— all 
sorts of good people. These excerpts sum up their feelings: 


"Thanks a million times . ۰ ۰ you have proved 100% accurate in 
what you said in your advertisement. Doing this work is so easy! 
I sometimes work while in bed. Should you come up with another 
ingenious thing, please let me know. 

Mohidin Mohammed, Sweden 


"We are so impressed... have our 13 and 16 year olds involved 
. thanks for giving our family new hope." 
MacClear Family, Indiana 
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" .. man in economically depressed area left $35,000 secure 
job to put this method to work... made $120,000. First man I've 
ever met who really made money on idea purchased through 
mail.” David Roman, Editor, ROMAN REPORTS, Ohio 


WHAT TO DO NOW 


You've got two choices: 


1. Put this ad aside, wait 90 days or so and perhaps 
lose your chance at $100,000. 


با لا لا لا لا لا لا لا لا لا زا BU uU u JO JU DO OD‏ 0" ۱ 


۱ Nifty Bonus! 
A few months back in our DAX MONEY-MAKER® 


CONFIDENTIAL NEWSLETTER, we reported on 
another business that can easily net $1,000 a 


week for life. It's a bit more involved and does 
require getting out and about, but our readers 
^ were so delighted with it that I’m including it as 
an extra free bonus when you order our new 
special DAX report, “$100,000 in 90 Days." 


DUO UU Jg gU eo oo u iu uu 


لا لیا لیا لا لا uu Uu‏ لا لا لا لا لا لا لا لا لا لا لا لا لا نا لا fr)‏ 


2. Do the only sensible thing. Send me the ten bux 
and get started on wearing in that path to the 
bank. 


P.S. One more thing (say, this Du Vall is a windy so and 
s0, isn't he!). There are lots of people right now in bad 
financial straits. | hope you're notone of them, but if you 
are, having read this ad you now have absolutely no 
excuse for being broke, because as the saying goes, 
"This is it" This could truly be the once-and-for-all 
solution to any money miseries you have. | guess you'll 
have to take my word for it until you receive these 
fabulous reports — but if it eases your mind any, over 
1,000,000 men and women worldwide have been, over 
the years repeat buyers of my books, courses, reports, 
cassette tape programs and newsletters. There must be 
a reason ... 

— Dean F. V. Du Vall 


Du Vall Press Financial Publications 
920 W. Grand River, Williamston, Michigan 48895 


For same day DAX 
processing BOX 14-ND328 
mail to: TM MI 48895 


Dean — this sounds like 
just what I'm looking for — 
a chance to make mega-bux 
without any investment or 
having to leave the house. 
The same day you receive (n) 
my order rush me your new 
DAX Special Report, For Personal 
"$100,000 in 90 Days" Success 
plus the Free Bonus Report, "$1,000 A Week 
for Life." Enclosed is ten dollars. 


Pd 
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Optional: ÛJ Add $2 for individual handling/first 
class postage. ©1985 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 
Science, 380 Madison Avenue, New York, N.Y. 10017 


AMAZING VINYL REPAIR 
d = —$10 to $20 in an hour! 


"c5. Big earnings, repeat business. Car shops, 
=~ homes, motels, restaurants, bars, etc. FREE 
T FACTS BY MAIL. 
Call toll-free 1-800-621-0660 or Write 
MI لاهسا‎ TOE -ENCAJA IL BEYE | 


MINI-DOZER. 
E B E B EM EM EM BD UI BD D a 
Assemble this unique Tractor 4 


scaping, gardening, hauling! 
CATALOG of “factory-made™ 
Mini-Dozer Kits..........5 


from local materials.... 


F onn STRUCK-KIT, Dept: PS 0 " 
— CEDARBURG, WISCONSIN 53012 


Mmmm aw cw c سلطا اس‎ c d cd 
Fit] E1800 E Ill EXISTED! 
Called “most unusual catalog in the world." Pages of novelties 
۱ lunmakers, hobbies, bargains, sports. gadgets, science, | 
NS auto à boa, Knives, photo-optical, motors, outdoor 
J NN auto item, self improvers, practical jokes, many more. 
. Where the unusual is usual, 10 million satisfied customers 
, since 1914. Write for your FREE catalog TODAY from 


America s favorite mail onder tun house. Send name, 
address. rip & 25€ for mailing. 


THINGS YOU 


a Smith Co., Dept. 1101 
mm mum a a ae > = 


AN HOUR! 


Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Too! Sharpening Busi- 
ness. Your FREE Fact Kit explains how you can: 


— be your own BOSS! 
— work full time or part tiine, right at home. 
— do work you enjoy and take pride in. 


— operate a CASH business where 906 of every 
dollar you take in is clear CASH profit. 


And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
special training is necessary. Foley-Belsaw tells you 
everything you need to know to be successful. 


And there's plenty of business available in your area. 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed. 


But you've got to get the FACTS before you can 
et started. So write NOW for your FREE Lifetime 
ecurity Fact Kit. It's yours to keep with NO 

OBLIGATION. 
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Kit. Thousands used for land- 1 


1.00 B | 
PLANS to build a Mini-Dozer J 
5 7.00 I 


ML Clemens, Mi 48043 BK. | 
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Making a Concrete 
Flower Pot!.... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete Items. 
Rush $5.00 fer Bock 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 st io select from. 


Send $5.00 
Today To > 


Do it Yourself 


Build your attractive, energy-efficient dome using 
our complete, Tully-engineered kit. Or, you can save 
money by purchasing just our plans and ۷۷۰ 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, $6. 
Timberline Geodesics, Inc. — FP 
2015 Blake, Berkeley, CA 94704 
(415) 849-4481 


Big opportunities. Big pro- 
fits. Earn quickly. Full or 
part time. Learn at home, 
t's easy. Do real jobs: All 
Tools — Materials Sup- 
plied. State of NJ Approv- 
ed. Send Name and address 
tior FREE book. No 
| À salesman will call 
Locksmithing Institute, Dept. 111-016 

1500 Cardinal Drive 


= NEW - No truss, belts or hard pads. Wash 


and wear. 88% cotton. Wear 24 hrs. Looks like Little Falls, NJ. 07424 


reguiar underbrief. Operation not necessary. Write MAKE THIS SHADE 
_ or call for free picture brochure in plain wrapper. ۱ 
Call Toll Free: 1-800-325-0007 FOR LESS 
THAN $75.00 


Dept. 86-A, 14120 3 .W. 142 Ave 


H.P.H. CORP. (Orthopedic- Medical ia 
. Miami 33186 


Send $1.00 for our big catalog of‏ وه 
stained glass supplies.‏ 


| | WHITTEMORE Box 2065DE, HANOVER, MASS. 02339 


ix 4| INVENTORS! 
I] MACHINISTS! 
EXPERIMENTERS! 


Rediscover lost tech- 
nology reprinted from 
rare old books! Put 
secrets from the past 
to work for you! 
Design & build lathes, 
milling machines, steam 
engines, windmills, 
Tesla coils, crystal 
radios! Melt metal 
and pour castings! 


WRITE FOR CATALOG! 


Learn how to electroplate, make 
soap, paper, cheese, sundials, 


—- send NOW for your FREE ۱ 
Lifetime Security Fact Kit! 


FREE 


Y FOLEY \ LIFETIME explosives! Run three-phase 
۱ — motors on single phase. Alterna- 
| BELSAW / PEE tor secrets! Strange subjects, 


too! Hundreds of new and old 
books, plans, and diagrams. 


City State Zip 
( 


| 
Area Code Phone 


" 
I The Foley-Belsaw Co. I : Incredible ''how-to''. You'll do 
1 20179 Field Bldg. 1 things you never thought possible! Send a 
' Kansas City, MO 64111 I dollar for a jam-packed catalog. Fast guaran- 
- —31 YES. | k | ۱ : teed service! Write today! 
jm BIS. want to know more” ۱ 1 ۳۲ 55 E BB å a 
i j| rush my FREE Lifetime Security Fact ۲ m Lindsay Publicati ons 
۱ Kit. i i | q 
1 * Box 12-FR Bradley, IL 60915 
l Name i | Send a catalog quick! Enclosed is a dollar! 
۰ ($3.00 foreign) 
I Address i 
i | 
| I 
I ۱ 
a 1 
| L 

E 


C E i‏ ی 
]= 


State _ ; — Lip 
| N^ ———X— ———E-—E —E — 7 


QUIT YOUR JOB or START PART-TIME. 


Chimney sweeps Are Urgently Needed Now! 


My name is Tom Risch. I’m go- 
ing to show you how to make 
$200.00 a day saving people 
from dangerous chimney fires. 


This is serious business. People are paying 
$55.00 to have their chimneys cleaned, and the 
average sweep completes the job in less than an 
hour. You can make $200 a day part-time— 
$1,000 or more a week full-time. Now before 
you turn the page, let me explain. 

Tens of millions of people are burning wood 
to supplement the high cost of oil, aas, and 
electric heat. There are now over 50 million 
woodburning chimneys in the U.S. —an increase 
of 10 million in only one year. 


As a result, an estimated 44,000 chimney fires [P 


killed almost 1.000 people last year and de- 
stroyed over 180 million dollars in property. 

Thousands of chimney sweeps are needed 
now. 


Time Bomb In Your Chimney 

A dirty chimney with about a quarter inch of 
soot contains a highly flammable substance 
called Creosote. If a spark from your fireplace or 
woodstove ignites the creosote in your chim- 
ney— watch out! The draft gets stronger and 
stronger, and before you know it, the entire 
inside of the chimney catches on fire. 

As the fire arows in your chimney, the draft 
also increases to a tremendous velocity. The 
heat, generated from the draft and the burning 
creosote reaches a temperature of up to 3,000" F 
which is hot enough to melt the mortar holding 
the bricks together. Secondly, small flaming balls 
of creosote loosen from the side of the chim- 
ney and are projected out of the top with the 
force of a jet engine. 

Like a roman candle, these flaming creosote 
balls shower the area. Some land on your roof, 
on your lawn and on your neighbor s home. The 
excessive heat of the chimney can catch the 
wood framing of your house on fire. 

The only way to avoid a disaster like this is to 
clean the chimney before it catches fire. This is 
where you come in. 


Chimney Sweeping 

Here's a new business where you can earn 
more in one hour than most jobs pay for a whole 
day. More in one week than a lot of people make 
in an entire month. You' re the boss. You set the 
hours and best of all, it's fun. You'll work your 
tail off, but the business will be your baby. I've 
had people tell me that the August West Chim- 
ney Cleaning System literally changed their 
lives. Not just because of the money they are 
making or the fact that they use more Ivory soap, 
but mainly because they are motivated. They're 
doing their own thing and lovina it. 


How Much Money? 

Recently I telephoned some of the people we 
helped get started in the chimney cleaning busi- 
ness. | wanted to find out—first hand—just how 
well they were doing. Here's what a couple of 
them said... 


Dave Richison, Ohio 

"The 3rd quarter of this year | did $23,000. 
The 4th quarter | did $24,000. We should hit 
between 55 and 60 thousand this year." 


"Home beating is now the numbér | one 
| cause of residential fires. Eighty-six per- 
cent of wood heat related fires originate in 
the chimney. The demand for qualified 
chimney sweeps is skyrocketing and now is 
the time to get started," says Tom Risch, 
Founder of August West Systems, Inc. 


Chris Nestor, Massachusetts 

"My first day on the job, I cleaned seven fire- 
places. Now, after sweepina over 8,000 flues, I 
still look forward to going to ‘work’ every morn- 
ing — six days a week, all year round.” 


dohn Moszulski, Canada 
"Last month | worked 18 days, and | made 
2,600 bucks!” 


Ed & Mo Simonson, Texas 

"We re very pleased with it. We're making a 
dream come true. We've always wanted some 
land, and thanks to chimney sweeping we now 
own 30 acres." 


Just what do these people do to earn that kind 
of money? Sweep chimneys. Six to eight a day 
if they re full-time. Two to three an evening, plus 
ten or so on the weekends for those part-timers 
who keep their present jobs. Since the average 
charge is $45 for the first and $35 for each addi- 
tional in the same house, it's easy to see how 
John Moszulski made $2,600.00 in 18 days! 


The Height of Technoloay 

How do you clean a chimney? You do it as 
quickly and efficiently as possible. The more 
chimneys you can clean in a day the more lives 
and loss of property you'll save. And how do you 
do a good job in record time? You use the most 
advanced system available — The August West 
System. 

One of the key elements in the August West 
System is the SootSweeper. This machine is a 
high-powered, high-volume dust collection unit 
that was designed specifically for cleaning 
chimneys. New filter technology is the key to its 
efficiency and dependability. 

Other key elements of our system are an 
assortment of high carbon steel brushes, spe- 


cially designed fiberglass cleaning rods (that let 


| you do most jobs from below). an easy-to-fol- 


low handbook with everything from advertising 
to chimney design, a bi-monthly newsletter, 
telephone consultation and much, much more. 
| don't have room to go into all the details right 
now. Our information kit will explain every- 
thing to you. 


10 Years of Dependable Service 

I'd just like to say that many years and a tre- 
mendous amount of devotion have aone into the 
development of the August West System. We are 
a strong, national company with thousands of 
dedicated sweeps in our network! You can join 
us and count on us to help you build a business 
you can be proud of. We take pride in the qual- 
ity of our equipment and service to you. 

Sweep John Moszulski says, “Not only do | 
think your System is fantastic, but | am also 
totally impressed by the way vou treat people 
who have bought your System. I have just fin- 
ished my third $1000 week—on a part-time 


basis." 
To Sum Up, Then.. 

Sweeping chimneys may not exactly be a 
"Lazy man's way to riches" ... you'll work hard— 
but the pay is exceptional, the demand is stead- 
ily growing, and new equipment and methods 
make the job far easier, faster and safer than ever 
before. Perhaps best of all, this is one of those 
"dream businesses that so many of us are 
always looking for: a cash business with flexible 
hours, low overhead and a reasonable start up 
cost— figure about $1900 to get started. 

And don t forget, when you run a small busi- 
ness out of your home, you can take tax deduc- 
tions for that portion of your home you use for 
your office and work area, as well as car pay- 
ments, phone bills, utilities and anything else 
you use in business. 

Asa matter of fact a lot of sweeps pay for their 
system in tax savings alone. 


FREE Information Kit 

Find out more about what it's like to be a 
chimney sweep cleaning 25 chimneys or more 
a week. Just call TOLL-FREE 800-225-4016 and 
ask for extension 443, l'II rush you a detailed 
information kit with the complete August West 
Story and your 33' RPM record entitled, "Now 
Hear It From The Sweeps.’ We urge you to call 
us at no obligation, TODAY. 


P 
Call TOLL-FREE 1-800- 225-4016 | 


Ask for extension 443 
(In Mass. 617-753-5544) 


| 

| 

| Or write: 

| Tom Risch, Founder 
August West Systems 
| 38 Austin Street 

| Box 658, Dept. 4133 
| 

| 

| 

| 

| 

| 


Worcester, MA 0160] 


Yes, please rush me your FREE information kit. 
Address ai " 


| 
| 
| 
| 
| 
| ج 
| 
| 
| 
| 


Copyright © 1985 August West Systems, Inc 


Glass Shield” KEEPS ALL CAR WINDOWS 
PERFECTLY CLEAR AT ALL TIMES... 


ABSOLUTELY NOTHING CAN STICK TO THEM... 


GLASS SHIELD utilizes the formulation 
now used by most commercial and private 
planes to insure a perfectly clear windshield 
regardless of how foul the weather. 
WORKS LIKE MAGIC 
You'll be amazed as you watch the ele- 
ments hit your windshield and actually roll 
and bounce off every area of glass. It's not 
magic... it's GLASS SHIELD! 
IMPROVED FOR CAR & 
BOAT OWNERS 
The plane formulation was enhanced by 
adding ingredients that not only prevent 
snow, sleet and ice formation on cars, but 
also grime, dirt, bugs, tars and salt spray 
from adhering to your windshield and all 
glass areas, including side mirrors. You can 
now drive in the worst of weathers with the 
assurance that you'll enjoy even clearer vis- 
ibility at all times without even using your 
wipers. AND, because GLASS SHIELD 
protects the entire glass area of your car, 
you enjoy far greater visibility than merely 
depending on your windshield wipers. 
Clearer and wider visibility insures elimina- 
tion of "blind spots" and provides greater 
protection against road accidents for you 
and your family. 


GLASS SHIELD is made by the 


T DAY ( MONEY BACK GUARANTEE 


Howe Co., Dept. 7345 
10-10 44th Ave., L.I.C., NY 11101 


Please rush me _ bottles of GLASS SHIELD 

) $795 (2 for $13.90, 4 for $25.95) Add $1.00 per 
order for postage & handling. N.Y. residents add sales 
tax. Enclosed is check or M.O.for$ „or 


manufacturers of famous GLO- charge to my LJ VISA | j| MASTER CARD 
SHIELD, America's finest car finish. No M Expire Date 
We guarantee that GLASS SHIELD em 
will do everything we claim for it, or 
return the remaining contents within Address 
30 days after receipt for refund of Ci 
product cost. 
ي ا‎ M ME 


t Copyright 1903 Hewe Co. 


ee دا‎ E  S Ce pae on 


Call 1-800-533-5545 today and... 


Tools & Equipment! 


HEAVY DUTY LOG SPLITTER. 


سس 
Ton! 5۸۵۶۱۱7 |‏ 16 


A 
$1300.00 
VALUE! | 
STAN BARD KIT, Is 100% cast iron and will 
NLY S convert any 55 or 30 gallon barrel drum | 
32.000 Pounds of into an efficient and economical wood 
$789.00 Splitting Force {qj burning heater. A SUPER VALUE! 
8 Ton Electric, (110 Volt), 3 1110.......... $459.00) DOUBLE BARRCLMIT ae $1 9. 99 
12 Ton(High Speed Wheels), #1125....$689.00 nit idi will canis it into a double | 
15 Ton (Vertical Splitter), #1160 $1099.00 barrel stove. The secondary gases are 
NEW!16TonSplitter(Pictured), 41134.$789.00 BÍ trapped and create greater efficiency as 
24 Ton (Blockbuster), #1142 $1329.00 they travel through the top barrel. 
(Some assembly may be required) à #15057, Wt. 19 lbs, List $39.95.. $1 2 .99 


24" Stroke! 


TARPS Á 
Super strong, approx. 12 mil. 
waterproof polyethylene  w/ 
SEN grommets every 3 feet. Won't 
: EE EE rot. rust or mildew! s 
Wt 6 Ibs, List $87 95 ak: Ete SIZE Ship wt 
l Items 1726 لاف‎ 8 | ۱ ۰۸ ۱ 6'x B' 3 Ibs. 
3 HP Tecumseh, Ma shatt 8 6051.,........, $139.95 MR. DOUBLE HEAT-IR E) 1 RUNE a d TEE 3 Bx 10 4 lbs 
5 HP Briggs. "a Shaft, #6052................. $141.95 Fun tus ABD GO Ei b. "M 10x 12 4 lbs 
5 HP Briggs I/C. ‘Shalt. #6054............ $183.95 HEELS: Ou M e000 STU o am og os | 12'x 16 8 Ibs 
& HP Tecumseh, Ya shaft, * 60861... aS $159.95 Adjust able. Shin Wt 14 Ihs. List m tiet 12'x 20 11 lbs 


$222.95 315700 - | 16x 20 12 Ibs. 
temë 1727 $89.95 ۳ ۱ i : 


10 HP Tecomsal: 1 may aft #6010 EI $232.95 
(tanks not included) 


10 HP Tec..iFlec Start). 1 Shaft #60101., $289.95 
SANBORN” 


16 HP Tecumseh, 1'a shaft #6016........, $462.95 
5 Hp. Single Stage 


4 great vertical 60 galon two cyl- 
inder single stage. 12 7 Cim ü 
Psi, 10.6 Cim @ 90 Psi. List $1160 


item 159545. $497.00 
5 HP, 60 GALLON 


IMC 2 Stace, 17 3 Cim @ 100 Psi 
#15975, $1202 List.... $879.00 
(Full One Year Warranty!) 


GAS 


MR. HEAT- IR 


ie "d : ee T | 


(HORIZONTAL) 


3-20 HP Horizontal & Vertical gas engines avail- 
able at Super Low Discount Prices!!! 


GENERATORS 


4000 Watt, A HP Briggs; 33 amps.0 120 
volt TA ۳ amps w 240 volts List 51000! 
#16402.........108 Ibs........5$425.00 
4000 Watt (Electric Start). List $1 143 LE ns 
#16403 1! 13 ths.........$487.00 “ee 


im 11 GPM 2 Stage Pump, #1012........ 
i 13 GPM 2 Stage Pump, #1053 ....... 
16 GPM 2 Stage Pump, #1056 


$129.00 
$157.00 


Standard 4-Way Control Valve, «2010. $46.50 
Auto-Detent Valve, #2020.............. $49.95 
áx24x2' Cylinder(Welded Type), Item #902424 
(Can ship UPS)..........5. ONLY........ . $109.95 


5000 Watt. 11 HP Brigas. 42 amps 
120 volts 2! amps 2 PaO List S1174' M 


#1 6404......... 1 40 DEAD $639.00 (Shipped truck freight collect) 


5000 Watt (Electric Start), List 51299 
#16405........ 146 ihs : 


(Shipped truck freight collect) 


5x24x2" Cylinder (Tie Rod Type), Items 909524 
ON SALE NOW 
Many Other In Stock at Low Discount Prices! 


We carry many other compressors Lo 
and a full line of air tools at Super —-—— - 
Low Discount Prices! Act Today! 


N th a ORDER TOLL FREE 1-800-533-5545 
Or c f Shipping & & Handling | not included i uniess stated otherwise. 
send for free catalog or send $6.00 and receive catalog 1 
ral HIC ! and splitter design booklet. 
| Mail To: Northern Name 
۳ Hydraulics | 
| We Ship UPS. Bus or Truck ۱ à B 1 Eun Rd. Address 
801 East Chet ae G. 1219. Burnsville, MN 55337 ۴ وت‎ em MN City 
Call our order dept. at 1-800-533-5545 ام‎ * 55337 4 139 
In MN 612-894-8310 i. Dept 16 State 
SALE EXPIRES PHONE ORDERS: Please rush me my FREE 
| M-Th: 8-7:30. Fri: B-5:00 i i ' i ! 
JAN. 31 . 1 986 Saturdays: مرو‎ imc: Opi Discount Catalog 


ای 


Train 
FAST 


at Home! 


6 ALL TOOLS YOURS TO KEEP 


6 KEY MACHINE YOURS TO KEEP 
6 EXPERT PERSONAL ASSISTANCE 


€ BUSINESS-BUILDING HELP 


you a penny 
extra! 


Be a LOCKS MITH! 


If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaw's shortcut training. Easy illustrated les- 
ی وگ بت‎ with ALL practice aiii nn 


THIS DO-ALL PRO 


KEY a YOURS 


Can Do lt 
Too! 


“War ini 
badly de 


now I'm Locksmith, ‘thanks t to 


as a 
Besi 
Kan. 


work 5 fascinating. 
do it anybody can. 
Glen Johnson, Larned: 


Hour & 
Minute 
Hands 
Included! 


Make Up to $26.00 an Hour — even while learning! “AA” Battery 


Not 
Included 


ONLY 


C 


POSTPAID 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement—good jobs, too. 
FOLEYBELSAW IN , 10825 Field Bldg. 


STITUTE 
Kansas City, Mo. 64111 


Mini-Quartz 


Clock 
Movements 
*SPECIAL INTRODUCTORY OFFER! 


To introduce you to the famous Junghans West 
German quartz mini-movements, Clockwerkes now 
offers you this precision clock movement at a very 
special introductory price . . . PLUS, if you order 


INTRODUCTORY 
SPECIAL PRICE A 


N. Hunt, Wilmington, Del.—''| make $50 a before 1/31/86, you'll receive a FREE GIFT CER- 
week extra TIFICATE worth $3.95 on future orders for $10 or 
kv R. Davis, St. Louis, Mo.—*‘'] cleared $110 last more. It's like getting your first clock movement 
Saturday." | FREE! Hour & Minute Hands are included and 
۹ Ed Boyle, Pittsburgh; Pa.—"My business going accurate performance is guaranteed for 3 years! 


Order as many as you wish but remember this special 
price & FREE Gift Certificate are offered only on 
introductory orders. Major credit cards accepted. 
WRITE OR CALL TOLL-FREE. 


Wisconsin residents call (608) 755-1000 


ut of state customers 


CALL TOLL-FREE 
1-800-356-4011 


at top speed. I'm moving to bigger quarters." | 


2 DEPT. PA A. 1 


Tempus Instrument Corporation 
^ m ۲ 7 ] ۴ xd 


2419 Foster Avenue, Janesville, Wl 53545 


HEN THIS COUPON « NO SALESMAN WILL CALL 


FÜLEYBELSAW INSTITUTE, 10825 Field Bldg. 
Kansas City, Mo. 64111 


Rush FREE book, “Keys to your Future." 
Name - 
Address 
City 


/ FOLEY E 
| BELSRIUJ / 


State — Zip 


32 Ways to Help You Quality f for the Job You Want 


GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR A CAREER DIPLOMA AT HOME IN SPARE TIME 


if you want more money, 
more security and a better 
way of life, the decision to 
train for a better career 
could be the most important 
one you will ever make. And 
now you can train at home in 
your spare time for a diploma 
or even a degree to help you 
get a better job. This is the 
same kind of training program 
that has been used by nearly 
2,000 American Corporations 
to train their employees...Gen- 
eral Electric, IBM, Mobil, Ford, 
DuPont and many others. 


An Ideal Way to Learn 


No need to change your daily rou- 
tine or take time from your job or 
family. Learning is easy because 
everything is explained step by 
step with plenty of drawings, dia- 
grams and photos. And like many 
colleges—all these courses use 
"open book" exams that let you 
refer to your texts and apply what 
you have learned. And all courses 
include the necessary tools, instru- 
ments and materials. . whatever 
you need for your training. 


| Get Your Degree Without Attending College 


- — Now without attending a single class, you can get your 
. Degree. Eight different fields of specialization avail- 
able. And if you already have some college or work 
experience in the field, you may be entitled to 
. advanced standing toward your Degree. 


CALL TOLL-FREE 
1-800-228-5300 


Dept. 
PCSC5 


CALL ANYTIME—Operators to take your call 24 hours a day, 
7 days a week. No cost. No obligation. No salesman will visit you. 


f OR MAIL COUPON TODAY 


MIEST International Cc Correspondence Schools, Dept. PCSC5 


SINCE 19 Scranton, Pennsylvania 18515 
i Please send me free facts, color brochure and full information on how | can 


Could a Career Diploma 
or a Degree Be Worth 
Thousands of Dollars to You? | 
Compare your present salary with 
the amount of money you could be 
making in any one of the careers | - 
shown here. Training in a trade or * — 
earning an Associate in Special- 
ized Business or Specialized Tech- | . 


study at home for the career | have chosen. | understand | am under no obliga- 
tion and no salesman will visit me. CHECK ONE BOX ONLY. 
ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED | 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 
Business Management | Business Management [O Civil Engineering Tech. C Electrical Engineering | 
| | Business Management with option in Marketing | ) Mechanical Engineering - Technology 
with option in Finance C Accounting 


Technology C Electronics Technology | 


CAREER DIPLOMA PROGRAMS 
nology Degree could make a giant C High School [ ] Travel Agent ..] Electrician C Computer Programming l 
difference in your lifetime earnings. | © Auto Mechanics C] Wildlife/Forestry C Small Business [ Small Engine Repair ۱ 
But it's not the money alone. . | O Hotel/Restaurant Conservation Management C Gun Repair ۱ 
Management | Art [ ] Electronics C Motorcycle Repair 
think of the fun of working i ma job C Surveying & Mapping C Police Sciences [ ) Microcomputer [ ] Fitness & Nutrition 1 
you like. Get more information at | © Drafting CI Veterinary Repair C] TV/VCR Repair i 
no cost! Check the career you're | O Air Conditioning & Assistant [1CateringiGourmet [J] Bookkeeping 


coupon today. There's no obliga- | 


Call Toll-Free or Mail Coupon Today! 3 


o ————MÀ. 
PHONE NO. ( ——M—  — M áÓÀ— MÀ 


۱ Learn about 


——  |leathercraft as 
lih: al you complete 
these handsome, j 
pre-embossed i 
leather kits. Just 
stain the 1%" belt | 
and buckle. 


L5 3 d a ۲ 
۲۸۱۷۵۷ LEATHER CO. | 
: $2.00 pstg ./hdig. to: T 
ther Co., Dept. PS186, P.0. Box SN FL Worth. TX i 
76113. Limit 2 per customer. Offer ends 7/31/86. Not avail . 
able in stores. (TX residents add 5% sales tax.) 


Valuable Coupon—Clip and Mail Today s 


h TE 
oe 
— a — — a — —X € 


YOU CAN EARN UP TO 
THAT AMOUNT IN 
YOUR OWN BUSINESS! 


Yes there's plenty of business waiting | | 
for the man who can professionally | 


ed! 

s Easy To Gel Started! 

in business 

ars el started in busine 

d to invest thousands ol dollars 0 1 bos تم ی ال‎ 

Low cost ۷ ome. plus the desire to get 

Operator s Manual gives clear step- " 
aye sharpen each tool, where 9 

| does the kind of pre- 


sharpen saw and all types of edge cutting 
tools. BELSAW SHARP-ALL does them 
ALL and at a BIG PROFIT for you. No in- | 
ventory is involved... No selling. You 


earn a year-around CASH income and on 
Ü e eo? heating 
a bills 


make 90¢ PROFIT out of every dollar you 


۱, Sn 
step instructions. 
the “tricks of yo at 
cision job that or eng iar 
There are NO YO set the hours YOU want 0 work 
are ۲ 


PROFITS in YOUR pocket! 


30-DAY FREE TRIAL OFFER 


If coupon has been removed. iust send a postcard with your name and address to— 
BELSAW MACHINERY, DEPT. 60565 , P. D. BOX 34620, N. KANSAS CITY. MO. 64116 


Sharp-All YOU 
U put thé | 


take in. Work spare time hours or full time 
right at home, and no experience is 
needed. 


GET IN ON THE PROFITS 


۸۲ کر‎ A E 


UR v^. — BELSAW MACHINERY 


1 | RUSH | 4 

DEPT. 60569 COUPON ۱ 92 

i a P.O. BOX 34620 TODAY ! 

i ي‎ N. KANSAS CITY, MO. 64116 i 

1 | YES, please send me ihe FREE booklet “LIFETIME SECURITY" and {ull ! : Send tor 

! details on your 30-Day Free Trial Offer. | understand there is No Obligation z i i: | your copy 

Name i ee 

| Address USED OIL furnaces 
با‎ ' 


transmission fluid as fuel for economical 
heating. Send for FREE information. 
LenCor, Box 156, Milton, WI 53563 


: ONE-MAN Sawmill 
RS: The Only ONE-MAN 


***9' PORTABLE SAWMILL 
Of Its Kind In The World 


Don't let inflated lumber prices stop your important building 
projects. The Sawmill goes right to the trees and turns out 
smooth, true-cut lumber... even beginners get excellent re- 
sults. Just one man (no crew needed) can easily cut enough 
on weekends to save hundreds of dollars over high lum- ie ean 
beryard prices. Use as little as 25 horsepower. Factory-direct moon — 
selling keeps price low, and convenient time payments may | 
be arranged 

Rush coupon today for Free Booklet "How To Saw 


Sun Family 
=| ۷ p d y ^ 


Products For 
Woodworkers 


TODAY'S HOME FOR TOMORROW'S ECONOMY 
Discover how our unique ‘Solar Gambrel'-. designs heat and 


Send today for your FREE copy of our new 
colorful catalog. It's fully illustrated with 
the finest quality tools, supplies, books, 


components, hardware, and much more. ne cool naturally to save you "$3 095 to come. 
Satisfaction Guaranteed. SERA Rg ge eer eM Our economical kits start at including detailed 
سوه‎ E نیم‎ i Foley-Beisaw Co.. 30576 Field Bidg.. Kansas City. MO 64111 ۱ : : 
Write today for your FREE catalog. ' "at Please send Free Booklet wath full details. No nsn | s mug án and مر مرجم هو‎ 
W@DCRAFT SUPPLY CORP. | از‎ “74 o salesman is to call. manna ren: i fe brochure, ier plans, kit plns & price lats send $5 to 
Dept. P516 Iu - rS] SUN HOMES P.O. Bor 1198, Lake Elsinore, CA 92330 
۴ | 41 Atlantic Avenue, Box 4000 p | NOMS میب مشب‎ WELCOME 
a Woburn, Massachusetts 01888 ddress 
— - deem Zi | 


BUY ONE AND WE'LL 


a Keyfinder — $16.70 MAKE YOU AN 
52-RPM Linear Actuator - ! EXCLUSIVE DEALER* 
$19.88 == - p= , 
‘on m "An E | 
* ITEM 10-1067 - - Designed ; 
fen وس‎ ha Herel oil ۴ drive ATV 3 
Approximate time 16-seconds. Raver B Amnphibioüs ® 
sible. Delivers 500 Ibs. of thrust. Size m Clap your | p! | 2 
( excluding shaft ) 8x 5-1/2"x ۰ gi hands four 2 and 4 passenger models 


Py 9-Renge Clamp-On Tester. omaras 


= [TEM 21-1059 ۰ - Reads AC 


SPECIAL 
| $39.95 


BURDEN'S SURPLUS CENTER — 800-228-3407 
1000 WEST “O” 5T./BOX 82209- PS /LIMCOLN, ME. ۵۱ 


omps. 0-6, 15, 60, 150, 300; AC 
volts 0-50, 300, 600; Ohms 
0-1000. ADO 53 SHIPPING 
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gi times to locate keys 
gi attached to the "Beep'n 
Keep” Keyfinder If it's within a 30 

radius, the Keyfinder responds with four 
gi sec. of loud chirps. $16.70. Check, MC, or 
و‎ VISA (#, exp. date, sig.). CA residents add 
و‎ sales tax. Satisfaction or money back. 


1768 Fillmore Dr., Dept. PS16 
lon Park, CA, 91754 
(818) 288-30. Free catalogue 


Call toll-free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada toll-free 1-800-338-0012 
Recreatives Industries, Inc. 


60 Depot Street 
Buffalo, NY 14206 


"if the territory still is open 


SOUND SENSATION 
BREAKTHROUGH IN MUSIC TECHNOLOGY OPENS 
A بنج‎ — IN ENTERTAINMENT 


تت 


MUSIC 
Enjoy something you have always wanted to 
do: actively make music. Things which pre- 
viously prevented you from making your own 
music, such as practice or taking time for les- 
sons, have now become secondary. With live 
recorded sounds of acoustic instruments, 
and the complexity of an entire orchestra, 
WERSI's new DMS Instruments help you to 
enjoy music in many new ways. They offer 
you the fascinating triumph of mastering 
something you may previously not have been 
able to do: make your own music. 


KIT BUILDING 


Save 30% to 4096 on instruments sold only in | 
the finest music stores and in more than fifty 
countries worldwide. The finest of quality | 
and the latest in music technology put the | 
DMS Instruments light years ahead of the | 
rest. DMS Instruments come ina wide variety | 
of products—from digital keyboards, rhythm | 
devices and music software up to full sized | 
digital organs and pianos —which have become 

a worldwide success story. WERSI's unique 
modular Speed Kit System offers, besides 
great savings, expandability and updateability, 
making your DMS Instrument an instrument 

for a lifetime. 


COMPUTERS 


Explore the fascination of mastering music | 
with a little help from a friend: your home 
or personal computer. WERSI's software 
offers you music, in record album quality, 
played by your computer performing on the 
DMS Instrument. Discover the secret of 
sounds and rhythms by actually looking at 
them; or, compose and print out your own 
compositions in regular sheet music nota- 
tion. The computer is just one additional 
way for you to enjoy DMS Products. 


۱۳ ee 


A special offer to Popular Science readers: We will send you our ۳ مت سے سے سے‎ ——— a n 
| new 60 page color catalog free of charge. FREE CATALOG COU PON 

Call 1-800-233-3865 today! In PA call 717-299-4327 or send in the | Mail to WERSI East, West or Canada 

coupon to one of the WERSI addresses below. i Nimes 

Hu m E تس‎ SOLD WORLDWIDE eo 

J3 IN OVER 50 COUNTRIES gu 
| City == - 

EAST: P.0.Box 5318 WEST: 14104 E. Firestone CANADA: 252 Railway | O 

Lancaster, PA 17601 Blvd., Santa Fe Springs, CA Ave., Treherne, Manitoba | SAE 80 = 

Call 1-800-233-3865 90670. Call 1-800-221-9590 Canada ROG-2V0 | z 

(In PA 717-299-4327) (Outside CA 213-802-2891) Call 204-723-2366 Phone a 


Planer Molder Saw 
Power T Q Q La 


9 


[Ar um e| 


f cr» pz» pu E71 


Now you can use this ONE power- -feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
ا‎ or all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 


SEND FOR 
30-Day FREE Trial! ۵۱۲۱۳۵ Facts 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON ECE 
TODAY! SP" 


KANSAS CITY, MO. 64111 


Foley-Belsaw Co. 

90760 Field Bldg. 

Kansas City, Mo. 64111 

o YES Please send me complete facts about 


poc E ی‎ 


I 

i 

| 

1 PLANER- MOLDER —S8AW and 
: details about 30-day trial offer. 
L| 

" Nam 

: Address 

- City 

- g tate 


IC TIL LI LOL IIJOLLLLLLLLI. 


REPAIR « MAINTAIN ۰ FABRICATE ALUMINUM AND ZINC ALLOYS « BOATS‏ لب 
BOAT PROPELLERS ۰ AUTO RADIATORS + ENGINE BLOCKS + CRANK CASES‏ 
AIR CONDITIONING SYSTEMS * REFRIGERATORS + FREEZERS ۰ FARM AND‏ 
DAIRY EQUIPMENT © IRRIGATION PIPES * STORM WINDOWS AND DOORS‏ 


| , SEND CHECK OR MONEY ORDER FOR 
| $20 + $3 SHIPPING & HANDLING m U.S.) TO: 

MIRACLE AGO , P.O. BOX 781, GLASGOW, KY 42141. VISA AND MASTER- 
CARD ORDERS ACCEPTED (GIVE ND. AND EXPIRATION DATE) 


$49.95 
COMPLETE 


VIDEO 
COURSE 


BE A LOCKSMITH 


[Today a irained locksmith can just aboulwilte hisowrn tickel Locksmiths 
average $35.00 per hour. Fast easy ı coursa jiri 5 x0 u by domg! Complete 
Step by step instruction on adeo tape (VHS or BETA} Trams you at your own 
pi تن ]زا ای‎ covers. masterkeyimg, lockpickin , mpressioning. | car open 
Ing, rekeying plus much more. All locksmuth tool catalogs and source infor- 
mation supplied with course. Cash in at once carnextra $$$ ri hi away. 
Sene $1 0f t ting facts or $48.95 for course and catalogs. All orders 

Dip day as received. Western Locksmith Supply, P.O. Box 
20 5. 8s Dallas, X. 75220 


Sample Copy $1, or call toll free 


800-358-9997 in U.S. 800-556-8787 in Ca. 
707-725-2476. all c others 


P.O. BOX 308H0301 FORTUNA, CA 95540 


Generators, Snowmobile parts, 
much more 


FREE CATALOG 
, DISCOUNT PRICES 


SMALL ENGINE CITY 
2612 Lyndale 5o Dept PS 1 
Mirmeapohs, MN SA08 B12 872-4288 _ 
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YOURSELF KITS 
BUILD YOUR OWN GRANDFATHER CLOCK 


Prices $ 
Starting 
Under 


(including movement and dial) 
e Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 
e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 
e Heirloom quality 
e Factory direct prices 
e Solid brass West 
German chiming 
movements 
e Money back 
uarantee 
rompt shipment 
e No woodworking 
experience 
necessary 


WRITE FOR 
FREE COLOR 
CATALOG 


EMPEROR 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 


OF GRANDFATHER CLOCKS 
Dept. 1823, Emperor Industrial Park 
Fairhope, Alabama 36532 e Phone 1-205-928-2316 
| am interested in O Do-It- Yourself Kits 
O Finished Clocks 


Name 
Street 
City 
State Zh. > 
(please print) 


SAVE ON 
SAW BLADES! 


You could pay 50% more and not get maea =i 
better blades. Band. scroll and fret. 

jewelers, spiral, coping, mini-hack, carbide tip d Circular. 
Excellent quality and prices. Send for free catalog 


() THE OLSON Saw COMPANY 
Dept. 3, Bethel, CT 06801 


XX HALLEY S COME i 


MISS 


We have a complete line of low cost, quality 
Astronomical Telescope kits & accessories. 

Build it yourself and SAVE 555. Write NOW 
for FREE information and we'll also include 
facts about HALLEY'S COMET. 


OPTICAL CONCEPTS CORP. Dept. ۱ 
R.D. 2. BOX 2073, FLEET WORD. PA 19522 


Quality Inflatable Boats 
for 5110 and Up! 


Sea Eagles last for years and 
can be used for fishing, 
sailing and camping. 

Sea Eagle, Dept. PS61BA 
FO. Box 944, 

Smithtown, NY 11787 $ 


Learn to be a 
Professional 
Fence Builder 
If you love the outdoors and enjoy 
working with your hands learn this 
ever in demand trade — this is a growing 
industry in need of trained professional 
lence builders. 


We'll show you how to pay for your school within days after 
graduation. 


Write or Call Today 
Free Brochure & Enrollment Information 


Toll Free or 
1-800-826-5243 write 


P.O. Box 4066, Dept. 100 
Federal Way, WA 98063 


280 PROFITS in < 


NOW! Get in on the 


yt 
Mie 


> ۱ ۳) fi 


FACS 


ME c 
LM 2 
REPAIR! “~ 


Work part time, full time — 
right at home — we help 
you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
۱۵۵ 5 fastest growing industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits. 


Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training. you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws. minibikes, 
snowmobiles. generators, go-carts. paint sprayers. 
snowblowers ... the list is almost endless. 


Professional Tools and Equ , PLUS 4 H.P. Engine 
ALL YOURS TO KEEP. . "NI at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated ...so clear you 
cant go wrong, and with our famous ‘learn-by- doing’ method 
you get practical ‘hands-on’ experience. We also show you 
how to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts — Do It TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing bvaccepting this offer to see how 
easily vou can learn the skills vou need to increase 
vonr income im a high-profr business of your ۰ 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 


by return mail. ص‎ 


RUSH COUPON TODAY 


Foley-Belsaw Institute 
50817 Field Building ۱ Send for vous 
Kansas City, Mo. 64111  — ^ copy today! 


a FOLEY- BELSAW INSTITUTE / 

KANSAS CITY, MO 64111 
i. L] YES, please send me the FREE booklet that gives ! 
B full details about starting my own business in Small li 
§ Engine Repair. | understand there is No Obligation and 8 
i that No Salesman will call on me. i 
l| NAME —— 
i 1 
ADDRESS ع‎ | | | |. nS 
1 4 
pes ۱ - — - 

lj 

TIME | S- 


Classified Opportunity Mart 


Reach 4 million readers every month with an ad in Popular Science's Classified Opportunity Mart. MARCH Issue Deadline (on 
sale FEBRUARY 11) is DECEMBER 23. Rates: $8.00 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. 
Display Classified: $445 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) 
Advertisers using box number in ad must furnish name & street address for our records. Send order & remittance payable to 
POPULAR SCIENCE, Classified Dept. 6C, 380 Madison Avenue, New York, NY 10017. 


Mary C. Ansbro, Class. Adv. Dir. 


Dorothy Ellis, Sr. Class. Adv. Asst. 


CHRISTMAS GIFTS 


POLICE Scanners, Regency, Bearcat, 
inon. HPR, Box 19224, Denver, CO 80219. 


DRINK PUREST WATER! Home Distil- 
rs. Discount Prices! 800-874-9028. WA- 
ERWISE, Box 45981, Center Hill, FL 
1514. 


Lb i 
€ MINI MAG-LITE 


THE WORLD'S FINEST PENLITE FLASHLIGHT! 
Featuring: Adjustable Beam (flood to spot) 
Quartz Bulb (spare in rear cap) Waterproof, Shock- 
proof, Explosion proof, made of aircraft alum in U.S.A. 
Lifetime Guarantee 2 Batt. incluc. Only $14.95 + $1.50 
p&h to: MAL Dist, FO. Box 22, Island Park, NY 
11558. Satisfaction Guaranteed or money refunded. 


BOATS, 
VBOARD/QUTBOARD MOTORS 


EVINRUDE—OTHER BRANDS 1984 
ARGAINS . .. AllSizes...$2.00 Handling. 
ott McCulloch parts. . . Electra Marine, 610 
errick Road, Lynbrook, New York 11563. 


BOAT KITS-PLANS-PATTEHNS-FRAME 
IT$-200 Designs-40th year-8' /80' -Plywood- 
Iberglass-Steel-Powerboats-Cruisers- 
portfishers-Houseboats-Hydroplanes- 
unabouts (Canoes Kayaks)-SAILBOATS- 
aysailers-Trailsailers-Multihulls-SUP- 
LIES-Epoxies- Polyesters- Cloth-Foam- 
ATALOGUE $3.00 (Airmail $4.00) (Book 
mateur Boatbuilding $6.00). Clarkcraft, 
-3 Aqualane Tonawanda, NY 14150 


BOAT Plans—Patterns—Kits—Hun- 
‘eds of designs—Sailboats—Powerboats 
- Sportfishers— Rowboats— Duckboats— 
assboats — Canoes— Hydroplanes—Sim- 
e construction— Proven results— Tre- 
endous savings! Gigantic 160-page 
italog $3.00 ($4.00 Airmail)—Includes 
ree "Boatbuilding Supplies" catalog. 
LEN-L, 9152 Rosecrans, Box 7565F, Bell- 
ywer, CA 90706. 


WELDING & SOLDERING © 


DILLON MK Ii 
GAS WELDING TORCH 
Now with Oxy/Acety, weld 
Aluminum, Stainless Steel, 
Cast Iron, Mild Steel. 
Complete TORCH KIT $249.00 
FREE info: 1-800-228-2009 

in Ore. 1-622-4055 or write 
Shannon Marketing Inc. 

P.O. Box 378, Dept PS1 
Welches, Oregon 97067 


HOME CRAFTSMAN 


"GETTING Started in Stained Glass" 
1.00. Whittemore, Box 2065X, Hanover, 
[A 02339. 


150 WOODCRAFT Patterns. (Lawn and 
arden) Catalog $1.00. Crafter’s, 11840 
orth US 27, Dewitt, MI 48820. 


MAKE PVC PIPE FURNITURE. Many 
‘oven plans. Profitable home business. 
AEE Details. J&L Casual Furniture, Box 
)8P, Tewksbury, MA 01876. 


DOES YOUR SUMP PUMP WORK dur 

ig power failure - Ours Does - without a 
umber. FREE Catalog. Residential Safety 
ystems Inc., 899 Bou evard E, Room 2D, 
feehawken, NJ 07087. 
MAKE vour own work bench from a lam- 
ated table top. Southern Pine, Box 1056, 
ay Minette, AL 26507. 


MAKE WOODEN TOYS —PROJECTS 
—100's Plans, Kits, Hardwood Parts ay 
craft, furniture), Tools, Wood, Suppl dba 
Color Catalog $1.00 - (614) 484-436 
Cherry Tree Toys, Belmont, OH 43718- 960. 


WOODWORKER'S supplies catalog! 


[ooo Hundreds veneers, toymaking, ای‎ 


squares, carving blocks, hardwoods, 
terns, books, cane, dowels, pegs, spin les. 
more! Bargain offers included. Send $1.00. 
Morgan, PO2M10-D, 1123 Bardstown Rd., 
Louisville, Kentucky 40204. 


ROUTER BITS—300 shapes and sizes, 
Buy direct. Save up to 60%. Send $1.00 í re- 
fundable} for catalogs to: Byrom Interna- 
tional Corporation, PS186, PO. Box 246, 
Chardon, OH 44024 


STEAM ENGINE KITS, Power models at 
savings to you! Send $1.00 for literature. 
PM. Research Inc., Dept 5, Rd #2, Box 29, 
Wellsville, NY ۰ 


Plans $7.00 SASE. Carlos Trump, Box 
69PS, McGraws, WV 25875. 


COPYRIGHT your work, anything, it's 
easy. Simple instructions. $2.00 + SASE 
AFFIRM ware, Box 586, Drexel Hill, PA 


19026. 


EASY TO BUILD, UNIQUE WOODEN 
TOYS ... Plans and Parts Catalog, $1.00, 
Refundable . . , Phillips, Box 51838, Mount 
Pleasant, NC 28124. 05 18. 


HOL-TITE Suction cups. ‘Specially for- 
mulated resin. Four 1!2" crystal clear HOL- 
TITES $1.50 pp. Money back guarantee. 
Specialty Sales, Box 310, Worcester, MA 
01606 


BUILD YOUR OWN CONTEMPORARY 
CLOCKS from kits or plans. Beautiful 
handwoods digital or analog. Catalog $2.00. 
A.C.V., PO. Box 331, Lowell, IN 46356. 


STUP |For HARD-TO-FIND SMALL 
| HUNTING MECHANICAL PARTS 
Giant New 768-page catalog includes over 24,000 
att-the-shel! inch and metric parts: timing belts 
pulleys cha in drives, gears, motors, coup: ngs, shan 5, 


bearings, f asteners, etc.. for 
building, repainnag. inv renting 
| any small mechanism 
SDP-757 $5.85 postpaid 
STOCK DRIVE ویو و‎ 
Hê 210 Jencho Tpke 


Ne: s Hyde Par K NY T1040 8 


ENERGY SAVING - 
SAVE $100's on heat and hot water with 


| European patent fireplace boiler. Complete 


plans for construction and integration with 
your existing system. Send $15. Heat Re- 
pi 197-B Meacham Av, Elmont, NY 


ALTERNATE ENERGY 


FREE heat from Sun! Save hundreds on 
bills. Do-it-yourself! Free information. 
Solar, PO Box 5, Albert Lea, MN 56007, 


200 EXOTIC ENERGY INVENTIONS, 
Rare Technical Data. Astounding 40-page 
Catalog, $2. Rexsearch, Box 1258, Berke- 
ley, CA 94704. 


BURGLAR/FIRE | ALARM 


ELECTRONIC DEFENSE stuns and dis- 
orients attackers. Send 5.4.8.E. for more 
information. Cameo Enterprises, PO. Box 
63, Accord, MA 02018 


BURGLARS hate noise. Inexpensive pro- 
tection for home, office, trav ling, Write: 
Cloud, 231-324 Merrick Blvd., Laurelton, 
NY 11413. 


FREE REPORT, "Home Burglar Protec- 


tion". WSI, D-29, Box 32393, Charlotte, NC 
20204. 


PLANS, BLUEPRINTS 


PLANS, TENT & LUGGAGE TRAILERS 


for motorcycle or car. Free Brochure. Cre- 
ative Plans, 26615 - 16th S. Kent, WA 98032. 


ED'S PIC-NIC TABLE, wood, seats 8, sta- 
ble. Plans $3.00. ATD, PO. Box 471, Rison, 
AR 71665. 


BUMPER STICKER 


“HALLEVS COMET 1985/19886 An As- 


tronomical Performance!” Celebrate with 
your Bumper Sticker. $3.00. 5.M. Reynolds, 
P.O. Box 7696, Berkeley, CA 94707-0696. 


BATTERIES 


RECHARGEABLE Nicads, all sizes. Cells 
and packs. Sase for catalog. Lynntronics 
Battery Sales, 6248 N. 43 Ave., Glendale, 
AZ 85301. 


AUTOMOBILE 


INSURANCE-AUTOMOBILE: SAVE UP 
TO $500.00 AND MORE ANNUALLY. 
EVERYONE ELIGIBLE. INFORMATION 
$5.00. GUARANTEED. Northeast Insur- 
ance Planning, Box 38, Sayville, NY 11782. 


BUILD A BIKECAR ey 
The Amazing Mini Car 

Built with Bicycle ra 
Parts! Electric-Pedal 


SENO TÛ 


of SPORTRAN CO. 


SAVE BIG on new, used autos. Free in- 
DEA. Auto, Box 12647, Salem, OR 
fe bs ار‎ 


OR PINTOS TO BATTERY POWER. Plans 
feature detailed drawings and step-by-step 
instructions. Please specify which car you 
would like the plans for. $4.95 plus $1.55 
postage. Flight Systems-EVC, P.O. Box 25, 
Mechanicsburg, PA 17055. (717) 691-0333. 


AUTO SUPPLIES & EQUIPMENT 


CARPETS, tops, shocks, suspension parts 
for all cars 1935-1980. Free catalogue. 
Kanter Auto Products, 76P Monroe, Boon- 
ton, NJ 07005. 


MOTALONY ring valve job while driving 
guaranteed $9.99 two $17.50 postpaid. An- 
dris, Box 34081, Dept. 5, San Francisco, 
CA 94134. 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


SNOW CHAINS new from Enrop Eas- 
iest installation free brochure. A-Tech, 6265 
Little Applegate, Jacksonville, OR 97530. 


AIRCONDITIONING COMPRESSORS 
"New R-4 160.00 w/clutch New G.M. Evap- 
orators $78.00 write for free catalog. Credi 
card orders accepted. Texas Compressor Ex- 
change, 205 Sioux, Keller, TX 76248. (817) 
431-3061. 


IMPORT AUTO PARTS— New, Reman- 
| ufactured, Bargain Prices. Send $2.00 for 


catalog. State Make of Car. Same day serv- 
Ice, اا تج‎ Box 23621, Rochester, N Y 
14623. 


ELECTRIC VEHICLES - 


ENGINEERED CONVERSION PLANSI 
PARTS! MINICARS! Specifications Free. | 
JE, Box 19409- AD, San Diego, CA 92119. 


ASTRONAUTICS 
ANTIGRAVITY — PARANORMAL — 


ENERGY. Free Brochure, HEER, Box 5286, 
Springfield, VA 22150. 


SPACE DRIVE NEWSLETTER, sample 
issue $1. Space, Box 228, Kingston Springs, 
TN 37082. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD ۸ DOZEN IN 
AN EVENING 


brochure aed we Tl gem] you à 
an electric i TOU CAH 
Thee سر سا‎ iul Aad around the house: 


S2 00 ta 
Üept. ۲ . THE TELEFLITE CORPORATION. 
11620 Kitching St. Sunnymead, Calif. 8 


ENGINES, MOTORS 


RUN tires: phase electric motors on 
single-phase power. Use refrigerator an 
A/C relays. Build relays. Plans $5.00. 
Electro, Box 4405, Lincoln NE 68504. 


RUBBER STAMP 


Order "CUSTOM MADE" 


RUBBER STAMPS | 


- UP TO 4 LINES only $295 
(Max.30 letters per line) ea. 
INK Legs only $1.95 ea. 
VER specly Color Black, Blue; Red, Green 
۳ ۳ | MET Add 25 per item for postage 
— SATISFACTION GUARANTEED 
FAST SERVICE- Your Order Shipped in 5 days! 


QUALITY Stamp Mfg. Box 35514 "S, Tulsa, OK 74153 


E 3 


n 
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AVIATION 


"JET GAS TURBINE CAREERS!" 
Homestudy courses—theory, maintenance, 
overhaul. AMERICAN JET SCHOOL, 
Dept. PS-5, Darby, Montana 59829. (406) 
349-2. 100. 


BOOMERANGS—WORLD'S BEST! 
Incredible returns, exciting Sport! FREE 
catalog ...80 boomerangs. 32 illustrated 


pages BoomerangMan, 1806-2 N. Third, 
onroe, LA 71201-4222. 


HOBBY HELICOPTER. “Choppy” ultra- 
light single-seat helicopter. Simp ified con- 
struction— motorcycle engine. Brochure: 
$3.00. Polynova, Box 6705, St. Remi, Que- 
bec, Canada JOL 2L0. 


FREE PILOTS LICENSE! Sound Impos- 
sible? Details. Aerographics/A, Box 22, 
Southampton, MA 01073. 


WANKEL ROTARY 
IDEAL AVIATION POWERPLANT 
MAZDA AERO-CONVERSION 


RESOURCE BOOK 
$20 PPD GUARANTEED! 


ROTAIRE TECHNOLOGY 


, Eureka Springs, AR 72632 


BOX 132 


JANUARY 1986 | 133 


The مج‎ 
JET HELICOPTER manwa 


LOW - COST DESIGNS / ASSEMBLY METHODS 
® Carries one person-plus @ Vertical take-off & landing 
gu T Hand-taol construction è Can flown without 
$ à license ® Uses low-cost fuel 


: ccm CONSTRUCTION 


MANUAL 
— Completely ر‎ 
Only ۱1 
rm TME 
€ op Helicopter Experimenter’s 
۳۱ ۴ DO 
Filled with dGesigr, data, methods gad یه‎ 
for the ratary-wing hobbylst {il hus j. Only 89 ۶ 
BOTH ABOVE BOORS: ONLY £18.00 
FOREIGN; add $4 per book postage, Send 0/.5. funds only. 


Kit à pian; info: LE, or FREE with $78 order! 


a= p. OQ, Box 50-A 
HELICRAFT Riderwood, MD 21139 
U.S.A. 


IT, gt 
E 


STARCRAFT I 


2-man aircraft designed for vertical 
take-off and landing. Cruise at over 
100 MPH. Build from kit. Components 
now available. For info, send $10.00 to 
Starcraft, 36 W. Fayette Ave, S.L.C,, 
Utah 84101. 


HOVERCRAFT 


AERO-CAR ی‎ Hovercraft built 


easily with ordinary tools. Lawnmower eng- 
ine powered. Carries one man plus. Flies 
over land / snow / water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 5118PS, 
Clinton, NJ 08809. 


FAN-TASTIC New Hovercraft Plans, Free 
Information. Palmer, Box 8468, Monroe, 
WA 98272. 


TOOLS & MACHINERY 


Sen m actes ies 


CAMPBELL € Toots COMPANY 


4' METAL Cutting Lathe $104.50. Taig, 
15048 Froctor, Industry, CA 91746. 


SMALL FOUNDAY Furnace. Supplies. 
Free Literature. Pyramid Froducts, Dept. 
M. 3736 South 7th Avenue, Phoenix, AZ 
85041. 


motê DRILL MOTOR OPERATES CHUCK 


CHUCKLÜK 
Adapter Rings 
J eliminate separate 
Saget chuck keys! No 
| alterations needed. 
Just mount Ihe 
patented rings and 
tighten chuck by 
motor or by hand 
REVERSING DRILLS BECOME FULLY AUTOMATIC — motor 
tightens or loosens chuck. Now used in industry to expedite 
drilling. Please specity: Model 14 for all 1/4" drills, Mode! 38 
for 3:8" drills up to 1-3-8" chuck 0.0. Full instructions plus 
guarantee. Just $6.50 ppd. CO. 


CHUCKLOK 
Box 1350, Keene, NH 03431 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog $1.00 
(refundable). Camelot, Dept. 33, Box 65, 
Bristol, Wisconsin 53104. 


METALS for the machining hobbiest Alu- 
minum, Brass, Bronze, Steel catalog $2.00 
refundable. R&J Metals, Rt. 8, Box 755-A 
Huntsville, TX 77340. 


LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


Call Toll Free 1-800-872-6500 
in W.VA, 1-562-3538 
536-P EC 
REPRESENTATIVES OF 
CATALOGS $1.00 (OVER 200 PAGES) 


rricane, WV 25 
ANY MANUFACTURES 
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MECANIX® L-150 able inch or metric version. 
8۳ x 14° 


No. 5-8, 1-Chome, Tsukiji, 


“SHARPENERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept. PS1, PO. 22559, Minneapolis, MN 


| 55422. 


DO IT YOURSELF 


PLATING. Complete Textbook. 
ام‎ bins ate Metallic/Nonmetallic Items. 
$11.95. plate N Free. Tropic, Box 95P, Palm 
Bay, FL 32905-0095. 


APPLIANCE REPAIR— Book written by 
Retired Service Technician shows trade se- 
crets, Free Details, DLR Publications, 713 


| Silverstone, Richardson, TX 75080- D. 


1600 VALUABLE CATALOGS! Ever 
Subject Imaginable! Directory US$4.00. 
Catalogs Galore, 7914-51, Springfield Vil- 


|| lage, Springfield, VA 22152. 


2100 CATALOGS listed. Sources for any- 
thing! $5.00. Directory, Box 92452X, At- 
lanta, GA 30314. 


HOW TO BUILD A WINERY AND SAVE, 
send $4.25 to: J&J Ent., 2928 Allis, Spring- 
field, IL 62703. Allow 4 to 6 weeks for 
delivery. 


PHONE LISTENING DEVICE 


t^ Record ی‎ conversations in «M imo em 
St or anan betwesn. any 
corder: and your tele 
1 Md m 


a uo 
Porra ی‎ iy "Slope recordar when phone. 4 DEED 
hung Ap. =r : 


, taper omen PA o d 

ne 10 mes mere powerful than other miga, mg TE 

1 ^H AG Ve mile tà ary FM radi. Eus IS Mss male kit s 
OY. battery (nol ined} Ar Ue tod Fi sal Or: vo m 

p 318.95 et 1 shippin ی‎ e m" 

: Box P$.2052 Msibsurne. tou Oia: 


led. For catalog. of tranamittors. valo Merge! 


d sep E p 
: ۱۵ and other tias iteng, enclose 2 "e ust. ct : s 


7 AMAZING. 


| SCIENTIFIC and ELECTRONIC 


` DEVICES” 


LASER DEVICES 

e» LCS BURNING CUTTING CO2 LASER .... $20.00 
» RUB3 RUBY LASER RAY PISTOL .......... 20.00 
e LRG3 IR LASER RIFLE/PISTOL .............10.00 
۶ LGU3 VISIBLE RED LASER RIFLE ......... 0 
* LBTI-LIGHT BEAM COMMUNICATOR........... 10.00 
۰ LHC2 BEGINNER simulated VISIBLE LASER..5. 


SCIENTIFIC & ELECT 
e TCL3 SOLID STATE TESLA COIL 35KV .....7.00 
« BTC3 250 THOUSAND VOLT TESLA COIL .. 210. 
* BTC5 1.5 MILLION VOLT TESLA mnie 
e GRAT-GRAVITY GENERATOR .. 
» ۱063 ION RAY FORCE FIELD GUN .......... 10.00 
e PTGI-PLASMA TORNADO GENERATOR.......10.00 | 
ULTRASONIC ACCOUSTICAL 
* PPF1 PHASOR PAIN FIELD GENERATOR .. ; 13. 
e PSP3 PHASOR SHOCK WAVE PISTOL... 
» |PG5 POCKET PAIN FIELD GENERATOR... 
* RAT? RAT AND PEST ELIMINATOR ......... 7 
* HT9 HIGH FREQ. LISTENING DEVICE ....... 8. 
| SECURITY & PROTECTION | 
e BLS1 BLASTER WAND .. :ب‎ 
۰ PPG1PHASOR PROPERTY GUARD... TAI 15 
e MFT1 MINI VOICE XMTR 2-3 MILE .. og 
T: 


gage aes 


© ۱۱۱۶1 INFINITY ۴۲ 
e STGI-STUN AND PARALYZING GUN.. 
e SD5 SEE IN DARK NIGHT EYE............... ..40. 
WE STOCK ALL PARTS NECESSARY FOR 
CONSTRUCTION OF THE ABOVE PROJECTS 
۰ CATALOG CONTAINING HUNDREDS MORE OF | 
ALL NEW AMAZING and FASCINATING PLANS. 
EASY TO BUILD KITS AND ASSEMBLED ITEMS | 
$1.00. CATALOG INCLUDED FREE WITH ANY OF | 
THE ABOVE PROJECT PLANS. SEND CASH, CHECK, 
| MO. VISA, MC TO: 


INFORMATION UNLIMITED 
| P.0. BOX 716, DEPT. P8 AMHERST, NH 03031 


ed 


DOME HOME KITS 
DOMES— Build your own super- 


insulated dome using our patented con- 
nectors. Also pre-cut domes, Owner-Builder 
School. $5.00 for catalog. Natural Spaces, 
Dept. PS-3, Rt. 3, North Branch, MN 55056. 


For work shops and hobby en- 
MACHINE TOOL gingers, Reasonable price. Avail- 


KOTOBUKI BOEKI COMPANY | 


„ Chuo- ku, Tokyo Japan. | 
قوف‎ Telex: 0-252- 2-3476 


| Telescope 


| Send $6.45. Do-It-Yourself Patent 
| PS, Box 2774, Pittsburgh, PA 15230. 


THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniature FM trans- 
mitter uses a 4-stage circuit NOT to be con- 


fused'with a simple wireless microphone. Up 
to 1 mile range. So sensitive, it will pick-up a 
persen whispering 50 feet away! Use with any 
FM radio. Complete kit only $29.99. Tax 
included. FREE SHIPPING. COD add $4.00. 
Visa & Master Card Welcome. 
DECO INDUSTRIES 
Box 607 
Bedford Hills, NY 10507 
914-241-2827 
Available only as a kit in the LIS. 


CUSTOMIZE your van interior. Send 
$15.00 for complete detail drawings to: E. 


Clarkson, P.O. Box 968, El Granada, CA 
94018. | | 
PROJECTION TV... Convert your TV 


to project 7 Foot picture . . . Results compa- 
rable to $2,500 projectors . . . Total cost 
less than $30.00 . . . Plans and 8" Lens 
$19.95... Illustrated information FREE. 
Macrocoma-ae, Washington Crossing, Penn- 
sylvania 18977. Creditcard orders 24 hours 
(215) 736-3979. 


BURGLARIZED? Burglars bypass Out- 
dated Contact Switches everyday! Update 
existing systems with Infrared Motion De- 
tectors. Refundable catalog $1.00. GTech 
Security, 11221 I-10 Service Road, New 
Orleans, LA 70128. 


290,000,000 MILES AWAY 
Planet Jupiter. Inexpensive Jovian Radio 
. Free Recording and Details. As- 
sociated Scientific. Box 15098, San Diego, 
CA 92115. 

CHANGE your own keys, home or busi- 
ness. Complete kit $24.95, includes easy 
to follow instructions. Security Lock & Safe, 
G-4069 Clio Rd., Flint, MI 48504, 


PORTAGLE AIR TANK. Details $1.00 
w/SASE, Kit $19.95 plus $3.00 S&H, Two 
or more postpaid. M&S Industries, P.O. Box 
140154-A, Anchorage, Alaska 99514-0154. 


INVENTORS! Save money. Get your own 
patent. Step-by-step, layman's lang Tape. 
1uide- 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 722095. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702- 3740. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 


۳ Experience unnecessary. Free 


eport. Mellinger, Dept. C2693, Woodland 
Hills. California 91367. 


HUGE PROFITS! Reconditioning used 
car batteries. Secrets others don't tell 
Stamp please. Battery Outlet, Box 3300, 
Hickory, NC 28603. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $157,000 WITH MINE. MONEY 
NEVER 1 Free information: Dasher, 
Box 37169, Ft. Worth, TX 76117. 


MAKE MILLIONS MANUFACTURING 
BATTERIES!!! Supplies available. Everlast, 
Box 365, Bogota, NJ 07603. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to $60,000 
yearly! Call TOLL-FREE for Valuable FREE 
report. 1-800-321-2597. Glas-Weld 
Systems, Box 5755-C1, Bend, OR 97708. 


GET RICH using OTHER PEOPLES’ 
MONEV!! Unique—amazing business! De- 
tails FREE! Finance-S, Box 4605, Margate, 
FL 33063. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Information: 
Industrial-PS61, Box 127, Alexandria Bay, 
New York 13607. 


REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Supply, Dept. S, 
Box 4157, Brownsville, TX 18520. 


$1,000'S WEEKLY 


Home Business Directory 
|Exciting free details. Write 
| Box 2019-PS 

New York, N.Y. 10163 


YOU can make money wholesaling fre 
details. Brokerage, 109E Circle, Burns, T. 
37029. 


BORROW $300-$30,000 Worry Fre 
Keep Indefinitely! Free Details! Writ: 
American, 1601 Main, Plainfield, IN 4616: 


PIANO Tuning quickly learned wit 
home study course. Diploma grantet 
American Tuning School, 17050 Telfe 
Drive, Morgan Hill, CA 95037. 


BUMPER Sticker Printing Device. Chea: 
Simple, Portable. Free details Bumper, PO 
22791(LLC), Tampa, FL 3362 2. 


LEARN MIRROR RESILVERING, Fre 
Information. Silvercraft, Box 127, Lan 
downe, PA 19050. | 


$25.00/HOUR from home. Men, we 
men, all ages. Immediate opportunit 
Rahmani, 210 Welch-PS, Ames, LA 5001 


TWO stamps brings the Hottest Mone 
makers. Nonstop for one year. B/Asse 
Box 4222, Rockford, IL 61110. 


NEW Mercedes-Benz, $153.29 monthl 
or BMW, $91.62 , , . Guaranteed . . . . Writ! 
FoxCo, Box 2655-61PS, Springfield, V 


22152. 


$5,000 MONTHLY Guaranteed! Ne 
home mailing program. Guaranteed eari 
ings. Start Immediately. Details writ 


| Profitable Ideas, Dept. PS, Box 5337, Ne 
York, NY 10185. 


MECHANICALLY inclined individua 
desiring High Weekly Profits operatir 
Small Manufacturing business Without lı 
vestment write: Businesses, 92-P Brightc 
llth, Brooklyn, NY 11235. 


V LITTLE-KHOWN SECRET REVEALED 
! Buy Dirt Cheap - Automobiles, 
" Trucks, Vans, Boats, Furniture, 
ü Stereos, Appliances & TVs --— ۳ 
a thousands of other items seized ute lh 
: in narcotics raids — - 
- -- Resell at Big Profits! سب‎ 

Free information! "^ f 


TOP MONEYMAKING HOME BUS 
NESSES BOs. Complete operatin qois 
tions. Free details send SASE: jin 
PSK, Box 6237, New York, NY 10128. 


PVC PIPE FURNITURE pays big. Sta 
now! Turn your spare hours into easy ca: 
profits. Free details: Owen, 771P, Batt 
Ground, WA 98604. ۱ 


“$1,000'S WEEKLY!" Fantastic Hod 
| Mailing Program! $tart Immediately! Fre 
Details! Write: 
19002. 


MJG-PS, Amblers, 


RECYCLE METALS. NO, NOT BEE 
CANS! Easy $458 weekly! Free inform 
tion, Hornsby's, Box 1214, Franklin, T 
37065-1214. 


HONG KONG/TAIWAN TRADE DI 
TORY. Almost any item supplied or man 
factured. Very inexpensive. Deal direc 
$14.95 to: Infonet, 77 Ives St., Suite 282 
Providence, RI 02906 


SELL HOW-TO BOOKS BY MAIL 
UP To 2000% PROFITS 


START NOW! | 
We drop shipped at very low prices, books, cassette 
tapes, manuals and reports Beautiful illustrated 
| catalogs circulars and sale aides supplied for your: 
mail order sales Start without capital One of the 
fastest Money Making in mail order industry. 
Complete details and catalogs Send $1.00 for; 
| postage (refundable) to: 
| LONG PUBLISHING, 
P.O. Box 1485, Garden Grove, CA 32 


642-1465 


TAKE Catalog Orders. We darin 25 
best-selling specialty products. Lowe. 


below wholesale prices. Immediate deli 
ery. Spectacular home business opport 
nity. Free Book. SMC, 9401 De Soto Aw 
Dept. 28-61, Chatsworth, CA 91311—499 


$25,000 LOANS INTEREST FREE!! 
Secret Federal law WIPES OUT DEBTS!! 
Details FREE! Moneywise-5, Box 26744, 
Tamarac, FL 33320. 


NEW Luxury Car without cost! Write: 
Ameo 15, 1601 Main, Plainfield, IN 46168. 


$192.00 FROM Square Foot Plywood 

(Huge Demand), Revealing Proof 25e (Re- 

d able), Woodwins, Bridgewater, MA 
24. 


GET RICHI! Secret law smashes debts— 


brings cash credit! Details FREE Wealth- 
Kit-5, Box 4036, Pompano, FL 33063. 


$40,000 ON 1/3 ACRE! New hydro- 


pitis Mierponaiva, pleasant, practical! 
ree information. Planter's, Box 1214 
Franklin, TN 37065-1214. 


T 


PRINT YOUR OWNC-— Printing presses, 


type, st et te direct from factory. Famous 
since 1872. Send $1.00 for catalog and 
samples to: Kelsey Company, DS, Meriden, 
CT 06450, 


14,947 HONG KONG, Taiwan PROD- 


UCTS CHEAP Small lots. Some samples 
Sie aaa Box 1719-PS1, Yuba City, CA 


STAGGERING profits in sparetime 


HOME PRINTING. Free information: 
dd Box 25297, Colorado Springs, CO 
936. 


OWN A mail receiving business. Box 


units below manufacturers price, How To 
instructions. Send addressed, stamped en- 
velope. Donaco ri tae 1906 S. spina, 
Las Cruces, NM 8800 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


ANYONE CAN EARN MONEY...FAST 
»Crafting/Vending Balloons! Exception- 
ally easy p rofits! Free Information: Funny- 
man 's— P361, Box 250, Alexandria Bay, 
New York 13607. 


EXCELLENT INCOME with your skills, 
hobbies, ideas, etc. Details: Thomson Pub- 
lishing, 520 Truman, Branson, MO 65616. 


GOLD pumping Machines. Inexpensive. 
ine La rge imprint Area. Free details. 

agic Systems, POB 24986 ( LLC), Tampa 
FL 33623. 


MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper, POB 
22809 (LLC), Tampa FL 33622. 


EASY START MAILORDER BOOK 
BUSINESS. 100° or more profit! Free de- 
tails. Reid Publishing, P.O. Box 5, Albert 
Lea, MN 56007. 


FINANCIAL INDEPENDENCE | NEWS- 
LETTER. SAMPLE $1.00 CASH. B730, 
Coleman, Alberta, Canada TOK (MO. 


SERIOUS INQUIRIES ONLY! Excep- 
tional opportunity in telemarketing. Run 
your own Nationwide direct marketing or- 
ganization from home or office. Suggested 
investment of $3,221.79 secured by inven- 
tory and training. Call Toll Free for litera- 
ture, 1-800-824-7888, Op. #2415 24 hrs. a 
day. 


SELL books by mail. Unique progran 
starts you fast. Free information. Cloud, 
EPIS Merrick Blvd., Laurelton, NY 
11413. 


WATER FILTERS, BECOME A DEALER, 
For Catalog Send $1.75 To: A-1 Supply, 


2502 Park Ave., Chico, CA 95928. 


SELL books by mail. 400-900% profit. 
Free sales kit. Speedibooks, 23860-3H 
Miles, Cleveland, OH 44128. 


MAILORDER Buyers! All Categories. 
Computerized In Zip Code Order. These 
People Will Respond To Mailorder Offers. 
Guaranteed Deliverable! For Full Details 
Rush SASE To: Preferred Index Co., Box 
735B, East Sandwich, Mass. 02537. 


PIANO Tuning Business. Experience un- 
ear Careers, Box 383P5, Urbana, IL 
1801. 


SOLAR Heating earnen quickly. Empire 
School. Box 10145, Jupiter, FL 33458. 


KIDDIE/ADULT PVC FURNITURE 
Plans, Sources. Profitable, Easy. $7.00. Sun 
Sorber, Box 8651, Naples, FL 33941, 


۱۱۱ "FREE": Car, Distributors, Expertise, 
And Proof! Box 21165, Eugene, OR 97402. 


WIN thousands playing roulette. I did. 
System revealed, $5.00. CLR, Box 326, 
Vesterville, OH 43081. 


TAKE PICTURES for profit. Photomoney, 
14589M West 32nd, Golden, CO 80401. 


A "SUPERKIT"! Free Begin- 
ner's Re rt: McMahon's, Box 65600, Wash- 
ington, DC 20034. 


AMAZING profits. Sell wholesale/retail/ 
mail-order. Any quantity. Jewelry, Giftware, 
Toys, more. Free details, Cloud, 231-323, 
Merrick Blvd., Laurelton, NY 11413. 


PROJECTION TV... Make $$$'s assem- 
bl d. Easy .. Results com- 
parable to $2,500 projectors . . 
cost less than $20.00 . . . PLANS, 8" LENS 
& dealers information $17.50 . . ۰ Illustra- 
ted information FREE . . Macrocoma-aex, 
Washington Crossing, Pennsylvania 18977. 
Creditcard orders 24 Hours (215) 736-2880. 


STAY HOME— Make Money! Hundreds 
of profitable plans. Free Information. Note- 
worthy, 801 5. Camas, Wapato, WA 98951. 


FREE DETAILS! Over 100 profitable 
Home Businesses. Enterprises 1285-PS 
Tsarnas, Myers Flat, CA 95554, 


MAILORDER Opportunity: Start profit- 
able home business without experience or 
capital. Write for free book, plu e 
Mail Order Associates, Inc., Dept. 6 
Montvale, NJ 07645. 


$10./$50. Hour! Multi-Level Opportu- 
nity! Full/Part Time. Free Valuable Report. 
Aubrey, Box 1648P, Tomball, TX 77375. 


START profitable mailorder business at 
home. Free details. Farrow Enterprises, Box 
54164-PS, San Jose, CA 95154. 


PROFIT ee Ei Information Free. 
MOB, 2276 Shady Hills, Diamond Bar, CA 
91765. * 

COMPUTERS 


T!I-89/44A Sof tware/Hardware bargains. 


Hard to find items. Huge selection. Fast 
Service. Free Catalog. Enterprises, Box 690, 
Hicksville, NY 118 1. 


FREE! Shop At Home! Use your modem! 


(300 BAUD) 1-818-840-8066. 


SHOP and save with your Home Com- 


puter. Free catalog, ZAK, 7787 Stout, De- 
troit, MI 48228, 


FREE programs! IBM-pc /TI99-4A/Commo- 
dores/T SSÜ's/Timexes | EXRAEZRA,Box 
5222-5J A, San Diego, 92105. 


ROBOT Catalog. $3.00 refundable. Per- 


sonal, Educational, Kits, Toys, Plans, Books, 
Peripherals. Amarobot, 906 Bancroft, Berke- 
ley, | CA 94710. 


ATARI Commondore owners send for your 
free software catalog. To: Frost Computer, 
Box 2573 GMF, Woburn, MA 01801. 


WIRELESS 


NO LICENSE REQUIRED 
25 MILE CONSTANT RANGE 
500 mile max. Use any computer and 
inexpensive, easily-built transmitter. 


Plans, schematics, diagrams & more. 
INFO: only $20.00 p.p.d Guaranteed! 
FREELAN Box 132  , Eureka Springs, AR 72632 


LOCAL AREA NETWORK 
SATELLITE TV 


SATELLITE TELEVISION ANTENNAS 
compete detailed plans for home construc- 
tion by anyone. $5. 00. Jansen Electronics, 
PO. Box 168A, Dundee, OR 97115 


SATELLITE Dish Drive $99.95. ۳7 
4970 Apache, Pocatello, Idaho 83204, (208) 
232-8013. 


SATELLITE TV... LOW PRICES on 
dishes, receivers, LNAs, etc. . . . Factory 
guaranteed. Send $5.00 for the most com- 
plete catalog and information available. 
Satellite World, P.O. Box 640, Cuyahoga 
Falls, OH 44221. 


SATELLITE system $449. Information 
d BOS ne ,2603-16P Artie, Huntsville, 


BUILD Your Own Satellite TV Receiv- 


ing System And Save! Instruction manuals, 
schematics, circuit boards, kits! Send 
stamped envelope for com lete listing: 
XANDI, Box 25647, Dept. 24HH, Tempe A 
85282. 


ORION ELECTRONICS 


PLANS. 12' Satellite Dish. Satisfaction 
guaranteed. $7.95. Boyd, Box 1463-F, Oak- 


dale, CA 95361. 


SATELLITE TV- Install DE Own! Our In- 
structions and Hot-Line Will Assist You! 


| Our wholesale Price Will Amaze You! 


1-800-382-7827. 


SATELLITE TV GUIDE $2.00. Freedom 
Satellites, Box 1425, Orem, UT 84057. 


THE NEXT GENERATION of satellite sys- 
tems is here! Popular ECHOSTAR system, 
scramble-ready, $599 Complete! With in- 
stallation Guide. VISA/MasterCard. 2002 
innovia, Inc., Box 2002, Gardnerville, NV 
89410. (800) 628-2828 ext. 519. 


HAVE EXCELLENT, NOT CHEAP SAT- 
ELLITE SYSTEM FOR $500. MANY AL- 
TERNATIVES DEPENDING ON SKILLS 
AND OPPORTUNITIES. COMPLETE 60 
PAGE BOOK $11.95 (REFUNDABLE). 
CATALOG $1.00. SHOJIKI ELECTRON- 
ICS CORP, 1327 NIAGARA ST., NIAG- 
ARA FALLS, NY 14302. C.O.D.'s, 
716-282-1001. 


ENJOY SATELLITE TELEVISION. Save 
money with easy, guaranteed, do-it-yourself 
antenna plans/kits. Complete systems also 
available from Uniden, Raydx & Winegard. 
Send $1.00 for catalog or $8.95 for “Con- 
sumer Guide to Satellite Television.” GFI- 
55, Box 9108, Missoula, MT 59807. 


WV SATELLITE 
CITY 


i Box 180 | 
E Bryant, AR 72022 


Y SATELLITE 
TELEVISION 
SYSTEMS 


e Super programming 
« Heaviest of its kind 
e Easy operation 
e Advanced component controls 
Dealerships available 
We manufacture sizes ranging B', 9', 11', 
14', 16', 23". 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 


20" DEEP DISH 
ae TV ANTENNAS 
ete 1.9 to 2.7 GHz 
Frequency Range 

20° Parabolic Dish. Pre- 
assembled Probe with Down 
. Converter. Power Supply and 
Tuner Switch. 50° of Coax 
Cable with Connector. Trans- 
former for 75-300 Ohms. 
Mounting Hardware for Fast 

and Easy Installation. 


P.O. Box 26420 
Tempe, Arizona 85287 


(602) 897-2321 balers Manted oo 
SPECIAL $94.95 


RADIO/TV 


CONVERTERS. All types for all systems. 
Lowest moe anywhere. Dealer i ME ein 
accepted. P.G. Video, 61 Gatchell Street 
Dept. PS, Buffalo, NY 14212. 


T.V. COMMERCIAL ELIMINATOR as- 
sembles in minutes, electronic. Plans $3.00, 


| Kit $20.00. Box 6056, Macomb, IL 61455. 


VIDEO EQUIPMENT 


VIDEO MOVIES. Bargains! VHS. Beta. 
Catalog $1.00. Tower, Dunkirk, MD 20754- 
0213. 


NEW! VIDEO CASSETTE REWINDER! 

FREE DETAILS! Midland Mail, Dept 
B61/VC, 103 Godwin, Midland Park, NJ 
07432. 


RECORDS, TAPES, etc. 


REVOLUTIONARY Recorder provides up| 
to 30 hours listening/dictating on one or- 
dinary cassette tape. Shopping Discoveries. 
Box 1901۳۵, Kailua, HI invi 


CB RADIO 


CB MODIFICATIONS! Accessories cat- 
alog $2. CBCI, Box 31500P, Phoenix, AZ 
85046. 


ELECTRONICS, STEREO HI FI 


AUDIO, Video, Accessories, Cartridges 
(718) 897-0509. D&WS, 68-12 110 
Flushing, NY 11375. 


T&C Int'l: و رت‎ rubet, electron- 
ics, cassette holders and more. Write: PO. 
Box 181, Boonton, NJ 07005. 


ADVENTUROUS Exotic Electronic De- 
vices, Catalog $2.00. F&P Enterprises, 1021 
Washo Drive, California 94539-K 


STAMP COLLECTING 


FREE Surprise collection with ap rovals. 
Jay, Box 2130, Petaluma, CA 94953. 


as DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, Ohio 44907. 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Roush, 423 Shepard, Mans- 
field, OH 44907. | 


PENNY Stamp Approvals, Regardless 
Catalig. Kloster, 4164 52nd, San Diego, CA 
2105. 


FREE, U.S. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Chara CA 95054. 


wow! 50 All Different Germany 25e! 
Super collection of genuine Germany Com- 
memoratives, Definitives, Airmails, High 
Values. Free Big Catalog. Also fine stamps 
from our approval service. Buy what you 
like. Return balance promptly! Send 25e 
today! Thank you. Jamestown Stamp Co., 
Dept. A16PS, Jamestown, NY 14701. 


FREE Scu swith Approvals. Greenfield 
Coin, 4390 West Loomis, Greenfield, WI 
53220, | 


do dd NATIONS 3 Complete Mint Sets 
و‎ Mom Cornetta, POB 1509-P. Lake 
Pla FL 33852. 


LIQUIDATING Tremendous Old Accumu- 
lation. Bargain Lists Free. Alatalo, May- 
nard, MA 01754. 

SPECTACULAR! 300 BREATHTAKING 
STAMPS from 35 COUNTRIES. Only 
$1.00 with latest bargains and sensational 
approvals. Stamps + , Dept. sone, Box 982F, 
Toronto, Canada M4Y 2 


PHILATELIC SPECTACULAR! Twenty 
Complete Sets. Mint, Used. Commemora- 
tives, topicals, pictorials. $1.00 Approvals. 
Abbott, Box 400B, Somers Point, NY. (08244. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. | 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


GOVERNMENT HOMES 
From $1.00, You Repair. Also Delinquent 
Tax Property and Foreclosure Lists. For In- 
pian Call Refundable 1-312-888-0123 


MONTANA LAND 


New Offering. 20 Acres (or more] starting at $6950. with 
$150. down, $96.58- mo. Near Beautiful Yellowstone Park 
and National Forests. In the heart of trophy elk, deer, moose, 
antelope and turkey hunting. Blue ribbon trout streams. Guar- | 
anteed Access, INSURED TITLE AND WARRANTY DEED. Your 
Inspection Welcomed. FREE Brochure, Maps. Color ۰ 
Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 

1119 N. 7th Ave., Dept. PS, PO. Box 3027 
Bozeman, MT 59772-3027 e (406) 587-5469 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


PLASTICS 
CASTOLITE Liquid Plastics. Crystal 


| clear, colors. For casting, embedding, coat- 
| ing, fibe 


lassing; in industry, laboratories, 
craft work. Reproduce your designs with 
our mold materials. Catalog $2.00. Cast- 


| olite, Dept. 86A/PS, Box 391, Woodstock, 


IL 60098, 
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T ج ی‎ A es See 


WEARING APPAREL 


It's Here! | 
Halley's Comet 


“ONCE IN A jg ME 


T. 


Hats w: comet attachment 

and T-shirts $7.99 ea. 

+ $1.00 shipping To: 

CHICK box 285 Salem, Ma 
01970 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.& . . . Free re- 
vealing details. Counseling, Box 389-5P1, 
Tustin, CA 92680. 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. 


UNIVERSITY DEGREES without classes. 
Hore aes s, Master's, Doctorates. Accred- 
, inexpensive, fast. Free information. 


Dr John Bear, P.O. Box 11447-PSC, Marina | 


del Rey, CA 90295. 


ELECTRONICS B.S.E.T. DEGREE by 
correspondence. Grantham, 10570 Hum- 
bolt, Los Alamitos, California 90720 


BECOME a specialist technician. FREE 
catalogue describes 200 different correspon- 
dence courses. Granton Institute, 263B 
Adelaide Street West, Toronto, Canada. 1- 
800-268-1121. 


INSTANT MEMORY 


way to remember 
À short, dene ipsias of acquiring a powerful Bi 
F memory. No memorization, no keywords. Release your 
photographic memory. Learn ' "how" you remember, f 
"why" you forget. Discover your natural ability to 
| recall everything. Send for free information to: 
| INSTITUTE of ADVANCED THINKING 


845۳5 ViaLaPaz, Pacific Palisades, CA 90272 


DEGREE PROGRAMS 

IN Management, Economics, Philosophy, 
Business Studies. Credits and Experience 
accepted. Prospectus (airmailed $2.00) Reg- 
istrar. سور‎ COLLEGE OF TECHNOL- 
OGY, HIGHFIELD DANEHILL, SUSSEX, 
ENGLAND ND Rh 17 TEX. Founded 1969 stu- 
dents worldwide. 


 SUPER- INTELLIGENCE! FREE amazing 
method! EDEPS, Box 1462, Glendora, CA 
91740. 


WORLD WIDE COLLEGE OF ALICTION- 
EERING, INC. The original—50 yrs,— 
World's largest! Term soon. Approved for 
VA. FREE Catalog. 515-423-5242. COL. 
(GORDON E. TAYLOR, P.O. Box 949, Dept. 
3, Mason City, lowa 50401. 


UNIVERSITY Degrees! Economical home 
study for Bachelor's, Master's, Doctorate. 
Prestigious faculty counsels for inde en- 
dent study and life experience credits. Free 
information - Richard Crews, M.D. (Har- 
vard), President, Columbia Pacific Univer- 
sity, 1415 Third St., Dept. 2R51, San Rafael, 
CA 94901: Toll Free: 800/227-0119; Cali- 
fornia: 800/552-5522; or 415/459-1650. 


BRITISH DEGREES. Obtain yours now 
from London. Bachelors, Masters, Doctor- 
ates. Commerce, Industry, Sciences, Philos- 
ophy, Divinity, Medicine, Social Sciences. 

ree Prospectus. (Airmail $1 refundable). 
College Registrar, Dept. 124, BCM—Col- 
legiate, London, WCIN 3XX, England. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS Seventh 
Avenue, N.Y.C. 10123. 


BECOME A LIFESMITH! Learn and 
Grow! Send $1 for unique book catalog. 
Lifesmith, 18533 Roscoe Blvd., Suite 302P 
Northridge, CA 91324. 


TRAVEL! Learn the TRAVEL BUSINESS. 
Opportunities in expanding field. Home 
study. Travel Abroad, Box 168F, River For- 
est, L 60305. 


LOCKSMITHING: Free book. Locksmith- 
ng Institute, Dept. 311-016, Little Falls, 
07424. 


DRAFTSMEN—DETAILS, DETAILS 
Over 180 architectural details, loose sheet. 
Copy, trace, modify to your job, great time- 
saver. Introductory Offer: $12.95 per set. 
Wolfe Associates, 1220 Second St., Manhat- 
tan Beach, CA 90266. 


PERSONAL 


COLLEGE DEGREES, High School Di- 
pomar Authentic looking. Free Catalog. 
ational Certificate, Dept. PS-114, 210 5th 
Avenue, New York, 10010, (718) 768-6803 


| Ext. 100 (24 Hrs.) 


FINGERNAIL FUNGUS? Inexpensive 
natural cure. $10.00. Guaranteed. HMC, 
Box 325-P, Rocky Hill, NJ 08553. 


FREE information, how to become a min- 
ister and establish a church. WCL, Box 26, 
Joelton, TN 37080. 


OF INTEREST TO ALL 


MESSIAH PHOMISED LIFE TO THE 

OVERCOMER. Send for your free 
copy of "The Psychology of Purity & 
Chastity" to: Schizophrenics Interna- 
tional, P.O. Box 50456, Ft. Worth, TX 
76105. 


WITCHCRAFT—HARNESS 
FORCE. Understand the Old Religi 


the consensus reality. Gavin mus 
Box 1502PS, Newbern, NC 2856 


1600 VALUABLE CATALOGS! Every 
subject Imaginable! Directory US$4.00. 
Catalogs Galore, 7914-K-1, Springfield Vil- 
lage, Springfield, VA 22152. 


WINEMAKING 


WINEMAKERS—BEEAMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 


WINEMAKERS — BEEHMAKERS — 
GASOHOL. Free catalog, Equipment Sup- 
lies, Continental, Box 188-PS, Cassel- 
erry nFL 32707. 


WINEMAKERS - Beermakers Free Caia 
log, Low Prices, Free Recipes. Cellar-5, 
Box 33525, Seattle, WA 98133. 


BEST BEERMAKING CATALOG IN 
USA! FREE! Brewers, Box 1139, South 
Chatham, MA 02659, 1-800-447-7404. 


MAKE QUALITY BEER WINE. Free Cat- 
alog. Village Store, Box C-51PS, Westport, 
MA O27 


IMPORTED BEER TASTE At domestic 
beer prices. Nort's Worts, Box 1122, Keno- 
sha, WI 53141. 


WINEMAKER —Beermakers: Free Illus- 
trated catalog of : نیت‎ dae Semplex, PO. Box 
12276H, Minneapolis, MN 55412-0276. 


BEERMAKERS Winemakers Catalog. 
Fast Personalized Service. Bacchus & Bar- 
leycorn, 6110-P Johnson Dr., Mission, KS 
66202. 


FREE Catalog. Discount Prices. Finest 
equipment, Ingredients. One-Day Service. 
Fully guaranteed. SPI, Box 784-5, Chapel 
Hill, NC 27514. 


BODY BUILDING 


BIGGER, More Powerful Muscles. 
Faster!! Free Booklet! Universal, Box 
6694B. Detroit, MI 48240. 


BUSINESS SERVICES 
MAILING LISTS 


INCORPORATE Without Legal Fees. 
Free Kit Includes Forms. Call Now (800) 
345-Corp. 


FREE Mailing List Consultation. Details. 
GOC-22U, Box 1107, Stuart, FL 33494. (3051 
334-5205. 1-800-554-5478. 


FRESH, HOT HESPONSIVE NAME 
LISTS of mailorder BUYERS. Most cate- 


vonn e, 


| gories. Computerized in ZIP CODE OR- 


DER, Peel and Stick labels. GUARAN- 
TEED DELIVERABLE! For Brochure RUSH 
SASE to: JVA Distributors, 145 Maddison 
Place, Fayetteville, GA 30214 


FRESH, HOT, RESPONSIVE NAME 
LISTS of mailorder BUYERS. Most cate- 
gories. Computerized in ZIP CODE OR- 
DER. Peel and Stick labels. GUARANTEED 
DELIVERABLE! For Brochure RUSH to: 
Robinson Enterprises Inc., Box 821, Cedar 
Rapids, LA ۰ 


DETECTIVES 


DETECTIVE training home-study pro- 
ram. Free Information. Global, Box 191P5, 
anover, MA 02338. 


ELECTRONIC DEVICES, For SECUR- 
ITY, COUNTERSURVEILLANCE, and PER- 
SONAL PROTECTION. Giant sixty-four 

age catalogue $1.00. HUNTERA, Box 12922, 

Vinston-Salem, NC 27117-2922. 


MISCELLANEOUS 


VACUUM CLEANERS "Discount Prices" 
“New” Rainbow $399.95, Kirby, Filter 
Queen, Compact, Details: ABC Vacuum 
Warehouse, 6720 Burnet-PS, Austin, Texas 
T8157. 


HIGHSCHOOL, COLLEGE, AWARD, 


| Certificates Blank. Parchment paper, Gold 


seals. Suitable for framing. Realistic ۱۳۵۷۰ 
elty). Not a Government Document. $5.00 
(all three $10.00). Carroll Studios, Box 
29001P, Chicago, IL 60629. 


AUCTIONS, where and how to bid, send 
$5.00 for report. BEN 1200 Pete, Aledo, 
Texas 76008-9723. 


MR. MAILMAN RINGS doorbell when 
mail arrives! Plans $2.00, Parts $4.00. Orb, 
Box 9284, Coral Springs, FL 33065. 


MOSTALGIA — Hundreds of little known 


| facts on 50's/60's/7TÜ's music. $5.00. Nos- 


talgia Notebook, 191 Sherbourne St., Suite 
911, Toronto, Canada M5A 3X1. 


PRINTING SERVICES 


500 - BUSINESS CARDS, LETTER- 


HEADS, ENVELOPES ONLY $49.95! The 
Printing X-Press, PO. Box 5474, Gaines- 
ville, FL 32602-5474. 


WANTED TO BUY 


WANTED: Automobile literature. 1 buy 
automobile sales brochures, manuals, etc. 
Walter Miller, 315 Wedgewood Terrace, 
DeWitt, NY 13214. 


LOTTERIES 


WIN MILLIONS in Canadian lotteries, 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W, 
Toronto, Canada M6M 422. 


IRISH SWEEPSTAKES since 1950 over 
$500 million in prizes paid. James Kirk, 6 
Hartlands Ave.. Cork, Ireland, 


GOV'T SURPLUS 


MILLIONS OF SURPLUS BARGAINS! 
Jeeps included! Many ۱۶ original cost. 
"Nationwide Government Directory" — 
$2.00 (Guaranteed). Disposal, Box 19107- 
FA, Washington, DC 20036. 


G.l. SURPLUS Camping and Hunting 
equipment 56 page Catalog $2.00. Red Bank 
Army Navy, 12P Monmouth Street, Red 
Bank, NJ 07701. 


BUY SURPLUS! How to doit. The truth 
about fantastic bargains.Guaranteed! $5, 
Mt. Ida General Store, Box 295-I, Mt. Ida, 
AR 71951 -0295. 

BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! 


Overruns! 


| Freebies! Information (stamp): DDN, Box 


20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
Job Lots . . . Single Samples. Free 


| detaila. Worldwide Bargainhunters, Box 


730-B, Holland, MI 49423. 


WHOLESALE PARTS for lawn equip- 
ment, Minibikes, Karts, Chainsaws, Small 
Engines. Quality products Send $3. 00 for 
full line catalog. GRP Parts, PO. Box 45245, 


Dept. 5, Somerville, MA 02145. 


BELOW Wholesale: Jewelry, Clothing, 
Closeouts Catalog $1.00. Torrow-Mac, Box 
3024-PS, Anderson, SC 29621. 


SINGAPORE, HONG KONG, TAIWAN 
directories. Listing 11,000 suppliers, 20,000 
pou Buy Direct. Information $1.00. 

lerrick Distributing, Box 274P. Merrick, 
NY 11566. 


WATERPROOF FUSE. Extreme high 
quality. Sample and wholesale price list 
$1.00. Unlimited, Box 1378-PSC, Hermis- 
ton, OR 97838 
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| Women, Men $15,000 


MONEYMAKING 
OPPORTUNITIES - 


NEW Luxury Car Without Cost. Write 
AMCO 15E, 1601 Main, Plainfield, I 
46168. 


GET RICHI! Secret law sniashes ‘deb 
- brings cash credit! FREE report 
WealthKit- 5, Box 4036, Pompano, FL 3: 5 


BORROW by mail! $500-$25,000 Fast 
Easy! Confidential! For info applicatio 
write: Accurate P1, 2120 Crestmoor, Nas 
ville, TN 37215. 


BORROW $300-330,000 Worry Free 
Keep Indefinitely! Free Details! Write 
American, L601 Main, Plainfield, IN 46168 


HOW To & Money Making Opportunitie 
Books, over 500, Send sase, 2 stamps, ta 
Sonnenberg, 2 Dickerson, Piscataway, Na 
ORRA. 


$50,000 PART-TIME ANNUAL I 
COME. Guaranteed Home Business Pla 
Free details, write: Madison House, 971-B 
Madison Ave., Plainfield, NJ 07060. 


BUMPER Sticker Printing Device 
Cheap, Simple, Portable, Free detail 
Bumper, POB 22791 (LLD), Tampa, F 
33622. 


CLOCKS Repair for profit. Free ۵ 
chure. School of Clock Repair, Squire Vi 
lage Rm. 10, 7 Cambridge Ct., Toms Rive 
NJ 08753. 


GOLD Stamping Machines. ee 
Quality, Large imprint Area. Free details 
Magic Systems, POB 24986 (LLD), Tampa 
FL 33623. 


$1,000 WEEKLY Home Business D 
rectory Details. Box 2019-PS, New Yor 
NY 10163. 


$100's WEEKLY Clipping newspape 
articles. Free information. MCPI-NC, 237 
32 Merrick Blvd., Laurelton, NY 11413. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MA : 
and catalog $5.00. Hydraulic Parts Suppl 
Box 4157, Brownsville, TX 78523-415 7 


REPAIR lawnmowers thousands of part 
and tools wholesale list 40e. Ellwanger 
PS., P.O. Box V, Port Jervis, NY 12771. 


LOANS BY MAIL 


BORROW $100-3100,000! Insta 
Reply! No Co-Signers! Rush Stamped E 
velope! Financial, Box 1697 (PS), Richard 
son, TX 75080. 


IMMEDIATE Loans to diner ving indivi 1 
uals refused elsewhere Many plans i 
cluded. Try us! Associates, Box 98-۳ 
Brooklyn, NY 11235. 


BORROW 5300—$30,000 Worry Fre 
Keep Indefinitely! Free Details! Writ) 
American, 1601 Main, Plainfield, IN 46163 


BORROW by Mail! $500-325,000 Fas 
Easy! Confidential! For info applicatio 


| write: Accurate P, 2120 Crestmoor, Nas 


ville TN 37215. 


ARAB BUSINESSMEN Have Money t 
Buy & Invest. Top Finders Fees Paid 
IMEA, 186PS1, Box 5127, Huntingto 
Beach, CA 92646. (714) 722-9260. 

BORROW $35,000 "overnight." Any pui 
pose! Free Report. Success Research, Bo 
19739-FM, Indianapolis, IN 46219. 


EMPLOYMENT INF ORMATION 
OVERSEAS ...$25,000-$65,000 +. Fre 


| Report! Employment, Box 19760-FM, India 
| napolis, IN 46219. 


CRUISESHIPS, Tugs Ships, Riverboa 

$60. 000 Work mont 
Home month. Experience Unnecessar 
U.S. plus 112 countries. Free report sasi 
Marine Employment, Box 223, Centra 
IN 47110. 


OVERSEAS U.S. JOBS AVAILAB 
Unlimited Opportunities. Write for ap 
plication. Employers, Box 3239-JA, Gu 
Shores, AL 36542 or call 205-968-2500. 


APPRENTICESHIPS to $41,000 vearl 
All trades . . . Nationwide! Free repor 
O&M Research, Dept. PS, Box 879, Shi: 
gle Springs, CA 95682. 


INVENTIONS WANTED 


EARN ROYALTIES, NUPRODUX INTER- 
NATIONAL, 1377 K 203, WASHINGTON, 
DC 20005. 


INVENTORS! Confused? Need help? Call 
AIM for free information kit. Toll free: 
1-800-225-5800. 


. NEW Idea? American Patent in Wash- 
ington, D.C. Gets Results! Best References, 
Free Kit - 1-800-257-7880. 


presentation to industry and exhibition at 
national innovation exposition. Call free 
1-800-528-6050, Canada, 1-800-528-6060, 
X831 Or write: 
Invention Submission Corp-PS 
203 Liberty Avenue 
Pittsburgh, PA 15222 


HONGKONG factory needs several new 
products for their overseas buyers. Send 

oduct ideas for royalty evaluation. Can 
Produce exclusively. Hongkong Plastic 

etal Products Company, Box 69627, 
Kwuntong, Hongkong. 


INVENTIONS, Ideas, New Products, 
Product Representation Wanted! Layne Wil- 
son, Global Thermoelectric Power Systems 
Ltd., Box 400, Bassano, Alberta, Canada 
TOJ OBO, 


INVENTORS: If you have an invention 
Has sale or license, write for free booklet 
xplaining how we can help you. Kessler 
ales Corp. C-7-IW, Freemont, OH 43420. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free 
Details. M. Rainer, 2008 Fondulac, Rich- 
mond, VA 23229. 


NONPROFIT foundation helps inventors. 
Free recording forms. Free evaluation. 
Affiliated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909 or Call 
toll free 1-800-525-5885. 


PROTECT YOUR INVENTIONS AND 
TRADEMARKS. Registered Patent Attor- 
ney. Robert Smith, 57 Pratt Street, Hart- 
ford, CT 06103. 


LEARN how to offer your invention for 
sale or license. Free Booklet. Outlines pro- 
cedures, royalty rates, requirements. Kes- 
sler Sales Corporation, C-7-F1, Fremont, 
OH 43420. 


INVENTORS! Can you profit from your 
idea? Call today regarding the marketing 
of your inventiuu, or write for your free in- 
formation package. Over a decade of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 
Massachusetts call (413) 568-3753. 


| JOKES & NOVELTIES - 


FREE Catalog! Things you never knew 
ixisted! 1600 Novelties, Jokes, Tricks, Sci- 
ince, Hobbies, Sports. Johnson-Smith, 

-1113, Mt. Clemens, MI 48043. 


SPECIAL SERVICES 


INFORMATION On da LR Fergu- 
son Research Specialists. 60-15 Woodside 
Avenue, Woodside, NY 11377. 


BOOK S & MAGAZINES 


NOT ORDINARY BOOKS! Mario sub- 
jects, catalog free, Profile House, P.O. Box 
6533, Ft. Worth, TX 76115. 


FAMILY Bibles - Beautiful Bible Stories, 
Taped Bible Cassettes. Details $2.00. 
Bridges, Box 5460, Hollywood, FL 33083. 


IF you liked the first book, you'll love the 
New TM Book. Cartoon illustrations ex- 
lain the TM-Sidhi* Program. $9.95. 
even Suns Publications, Dept. TB12-2, 
PO. Box 773, Faifield, IA 52556. 


INDEXES to POPULAR SCIENCE avail- 
able; full set of 13 for $13, postage paid. 
For 1984 only, send $1.75 to: POPULAR 
SCIENCE INDEXES, Box 2017, Latham, 
NY 12111. 


HYPNOTISM 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer P5400, Ruidoso, 
NM 88345. 


FREE Hypnotism. Sleep Learning Pub- 
lication DLP, Box 487, Anaheim. CA 92705. 


TREASURE FINDERS / 
METAL DETECTORS 
FIND old coins, jewelry, gold nug ets. 
Mew patented revolutionary device. Free 


catalog. Gardiner, 4729L N. 7th Ave., Phoe- 
nix, AZ 85013. 


Pay For Your Hobby! 


With White's NEW 
Series 3 Metal Detectors 


is, 


Ca 


1۹ 
کے کے 
uf ar‏ ا 


Call Toll Free: 
1-800-547-6911 id 
: WHITE'S ELECTRONICS 
Dept. PB-4 Sweet Home, OR 97386 


SCIENCE & CHEMISTRY 


1986 CATALOG, 200 pages. Thousands of 
chemicals, glassware, science/hobby equip- 
ment. $2.00. Merrell Scientific, 1665 Buffalo 
Road, Rochester, New York 14624. 


225 PAGES! 1984 Glassware —Chem- 
ical — Lab. Equipment — Experiments. 
Most comprehensive catalog offered by any- 


| one in this column. Established 1970. 


$3.00 REFUNDABLE. Aldrich Scientific, 
PO. Box 675-PS61, Helotes, TX 78023. 


1000's OF CHEMICALS 
LOW Prices. Catalog $2.00. Call for 
orders/prices. Chem-Lab, 13814 Inglewood, 
Hawthorne, CA 90250, 213-973-2391. 


COMPLETE catalog, $1.00, Bargain Lists. 
wre as Sales, Box 161-B, Brighton, MA 
02135. 


CHEMICALS Organic intermediates, sol- 
vents, catalysts, etc. Catalog $2.00. MER 
Scientific, Box 418, Springfield, OH 45501. 


“EXPERIMENTERS” LABORATORY 
CHEMICALS —GLASSWARE. Catalogue 
$1.00. HAGENOW LABORATORIES, 1302 
Washington, MANITOWOC, WISCONSIN 
54220. 


"GOOD EATING 


"5 HONEY RECIPES"! [ncluding 
“HONEY PROLINES"! $5.00 sase to: Cre- 
ative Recipes, PO. Box 2928-P, Gulfport, 
MS 39505. 


FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS—THOUSANDS! CATALOG $5.00 
(REFUNDABLE!: GWAG, Box 193, Brook- 
field, WI 53005-0193. 


FOREIGN NEWSPAPERS 


WORLWIDE English NEWSPAPERS 65 
Countries! Sampler: 4/$2.98. FREE Bro- 
chure. Multinewspapers, Box DE-31, Dana 
Point, CA 92629. 


SALESPERSON DISTRIBUTORS 
WANTED 


HEAR Us Out! Texas Refinery Corp. of- 
fers an opportunity for high income Plus 
cash bonuses and fringe benefits in your 
area. Regardless of experience, write W.C. 
Sears, Pres., Box 711, t. Worth, TX 76101. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Ringe, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 557, 
Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business, 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
.25€). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


CARTOONING SIGN PAINTING 


CARTOON for Fun and Money!!! Free 
booklet! Cartoons, Box 40614B, Detroit, 
Michigan 48240, 


REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039PS, Orlando, 
FL 32860. 


TELEPHONES & ACCESSORIES 


TELEPHONES sales - service (American 
made) write: Telephones, Box 6, Simpson 
PA 18407. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/ Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. European instru- 
ments, Bows. Assemble yourself violin and 
guitar kits. Catalog $1.00 includes 10% dis- 
count certificate. Dept. LA, 4026 ۷۷, Bel- 
vedere Ave., Baltimore, Md 21215. 


BAND INSTRUMENTS 20-365 Dis- 
counts. Benson Services, Box 534, Colum- 
bia, TN 38401. 


WATER PURIFICATION 


DIRECT FROM MANUFACTURER Com- 
plete under the sink water filtration system 
utilizing the new AQUASPACE™ 
COMPOUND. Removes harmful chemical 


| and organic contaminants. LEAVES ES- 


SENTIAL MINERALS. Laboratory tested 

and certified! Drink water safely again! Sold 

Nationally for $300.00 now $149.95 from: 

Western Water International, Box 474, 

Leper Marlboro, MD 20772, 800-272-0777, 
aryland (301) 952- 0777. 


WATER FILTERS, BECOME A DEALER, 
For Catalog Send $1.75 To: A-1 Supply, 2502 
Park Ave., Chico, CA 95928. 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510. 


BASEBALL CARDS and memorabilia 
wanted! PAYING CASH!!! Write: Sports- 
cards, 56 Exchange St., Pawtucket, RI 
02860. Phone: 401-723-3248. 


KNIFEMAKING SUPPLIES 


MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife- 
makers Supply, 308-PS, Emory, Texas 
440 


FISHING TACKLE 


62 pas 


Tackle 
Catalog 


Box 5510 Dept..PS 
Toledo, OH 43613 


TAXIDERMY 
EXOTIC Butterflies. Beetles. Worldwide. 


64p Catalog $1.00. Scientific. PO. Box 307-PS, 
Round Lake, IL 60073. 


FIELD GLASSES, TELESCOPES 


FREE Catalogue! Thousands War surplus 
optical bargains. Lenses. Prisms. Telescopes. 
Binoculars, etc. Jaegers, 691G Merrick 
Road, Ly nbrook, NY 11563. 
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plywood! Rugged 38 cal, 
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HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Llovds-PSC, Rockford, 
IL 61 104. Call 1/800/323-1212 Toll Free. 


GIANT SAVINGS Custom In-The-Ear 
Specialists. 30 Day Trial Terms. Riteway, 
Box 594518, Chicago, IL 60659. 


SAVE $200 +. Modern name brand aids 
improve understanding. No Salesmen. Free 
Trial. Free Catalog. J : M Aids, Dept. 69-K, 
P.O. Box 586, DeKalb, TL 60115. 


Q} HEARING AIDS | 
PRICE CATALOG FREE! 
l SUPER SAVINGS! Newest. Finest. All 


E | types, Buy DIRECT & save up to HALF! 


o salesmen. Sold by AIR MAIL on HOME 
§ TRIAL. FREE Catalog. Write: 


| MONEYSAVERS, 
Dept. P51D 9530 Langdon Ave., 
l| Sepulveda, Cal. 91343 


ENJOY HEARING 


All-in-the-ear Hearing Aid! Nothing 


over, under or behind the ear. . 

no cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 
Order your free catalog! Write Better 
Hearing today! 


or call 24 hrs./day 
1-800-824-7888 
ask for Operator No. 372 
BETTER HEARING 
Box 5659-۴۴ Brookport, IL 62910 


EARTHWORMS, CRICK ETS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers—1000—$8.95, 
5000—542.50. Carter Farm—12, Plains, 
GA 31780 


CAMPING EQUIPMENT 


FREE Discount Catalog, Backpacking, 
| Camping, Campmor, Box 999-5P, Paramus, 
NJ 07653-0999. 


SPORTING GOODS 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. 


101 Learn Leadership in College Army 
ROTC teaches the skills and confidence to 
put you ahead of the class and spell success 
in any career. Send for the facts, along with 
details about the Army ROTC Scholarship Pro- 
grams. Free 


102 Portable Refrigeration Full-color lit- 
erature from Brinsdon provides information on 
its solid-state refrigeration and food-warming 
units, which operate from 12-V DC or 110-V 
AC power adapters. Free 


103 Unusual Items Johnson Smith's fun- 
filled catalog, where the unusual is the usual, 
offers 1,000 hard-to-find novelties, hobby and 
sports equipment, jokes, tricks, scientific and 
electronic items, and much more. Free 


104 Satellite TV Buyer's Guide A 24-page 
buyer's guide from Satman gives details about 
free 100-channel satellite TV and how to shop 
for an earth station. It lists the lowest prices 
on equipment and tells how to install your 
own earth station quickly and easily. Free 


105 Low-Cost Heating Literature from Wil- 
liams Furnace describes its Monterey recessed 
wall furnace, which offers efficient, low-cost 
heating in a variety of environments. The fur- 
nace complies with all temperature standards 
for lower-temperature surfaces and is deliv- 
ered ready to install. Free 


106 Household Inventory Record A packet 
from Allstate information Center provides a 
handy room-by-room inventory record for your 
personal property. The package includes tips 
on identifying lost or stolen property and pro- 
vides a place to record where important pa- 
pers are kept. Free 


107 Storage Space ۰ Georgia-Pacific's lat- 
est 36-page color booklet contains 17 attrac- 
tive home storage projects, tips on attic 
renovations, plus building designs for shelves, 
a workbench, and an outdoor storage barn. $3 


108 Hobbyist Catalog A new 60-page col- 
or catalog from Edmund Scientific features 
telescopes to view Halley's Comet plus many 
hard-to-find fascinating products for the gadg- 
eteer, student, and educator. Free 


109 Complete Masonry This informative 
color brochure from Thoro describes how four 
products— Super Thoroseal, Waterplug, Thoro- 
crete, and Thorogrip—can waterproof, seal, 
resurface, plug, patch, and anchor concrete 
and masonry. They are also used on major 
construction projects worldwide. Free 


110 Appliance Control Booklets from X-10 
describe how its Powerhouse Interface can 
work with your Apple lle and llc or Commo- 
dore 64 and 128 to control all electrical ap- 
pliances in your home. The literature explores 
exciting applications on how to control your 
home for security, comfort, and energy sav- 
ings. Free 


111 Carpenter's Complete Package — An in- 
formation packet from The Total Shop de- 
scribes its complete carpentry package, which 
contains the five most needed tools as well 
as the accessories to help you do the job right. 
Other specialized woodworking tools are fea- 
tured, including a six-in-one power tool that 
is capable of sanding, drilling, and more. Free 


112 Computer Catalog The 64-page color 
catalog from Radio Shack features all the lat- 
est TRS-80 products, including computers for 
home and business, printers, modems, and 
more. Books, educational software, and games 
are also outlined in the catalog. A telephone 
hotline and new-user orientation are part of 
the additional services offered. Free 


113 Fireplace Heat Efficiency Enjoy your 
fireplace while retaining the heat. Literature 
from Thermolite describes the Hearth Aid II, 
featuring a custom-made glass fire screen and 
mounted heat exchanger, which can improve 
fireplace efficiency by 500 percent. Free 


114 Emergency Alert A color brochure 
describes TTC's Secret Alert programmable 
emergency-assist system, which can call up 
to three emergency numbers and relay your 
prerecorded message at the touch of a but- 
ton. The system does not require a telephone 
and can be easily hidden. Free 


115 Computer Update A bimonthly cat- 
alog from Priority One Electronics features 
products from noted computer manufacturers. 
Listings include the newest computers, pe- 
ripherals, and accessories. Free 


116 Mowers and Tractors A 20-page full- 
color catalog from John Deere gives informa- 
tion, specifications, and a listing of attach- 
ments for the company's riding mowers and 
lawn tractors. Free 


117 High-Quality Software A color bro- 
chure from Verbatim offers a complete de- 
scription of its product line. Various software 
features are explored, including an all-in-one 
convenience kit. A toll-free number for the 
nearest dealer is also included. Free 


118 Design Components A new 48-page 
catalog from American Design Components 
for the hobbyist, tinkerer, scientist, or design 
engineer lists thousands of items, including 
ICs, semiconductors, fans, blowers, motors, 
and a full range of other components. Free 


119 Tough Grime Fighter Literature from 
sunshine Makers describes Simple Green 
cleaner/degreaser. It is biodegradable yet 
strong enough to remove grease and oil from 
engines, tools, carpeting, and upholstery. Di- 
lution ratios and applications are included. 
Free 


120 Artist Supplies A 1986 art-supply 
catalog from Crafts, Etc. contains quality 
paints, brushes, canvasses, mediums, easels, 
and more at discount prices. Books outlining 
step-by-step instructions on drawing and paint- 
ing are also featured in the catalog. $1 
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POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 


Note: POPULAR Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items) plus amount required for priced items. Orders will not be 
processed unless accompanied by the $1 handling fee. 


[] 101 [] 105 لك‎ 
[] 2 [] 6 [] 
[] 103 [] 107 $3 [] 
[] 104 [L] 108 [] 


Name (please print) 
Address 


109 
110 
111 
112 


THIS COUPON EXPIRES MARCH 31, 1986 


| AM ENCLOSING 
8۵۲ priced items 

$1 for handling 
$ TOTAL REMITTANCE 


Phone (area code) — دض‎ 


O 113 [] 117 
[] 114 O 118 
O 115 [] 119 
[] 116 [] 120 $1 
City & State 


Please send cash, check, or money order made out to PoPuLAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks delivery. 
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Zip 
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SURGEON GENERAL'S WARNING: Cigarette 


smoke Contains Carbon Monoxide. 


NOW IN 
SOFT PACK 


And longer length regular 
and menthol box. 
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EXCEPTIONAL 


OPEN SPACES. 


Nissan innovation built the first extended-cab com- radials (with full-size spare); power brakes (ventilated 4 
pact, and this tough new King Cab Deluxe 2 + 2 shows front discs); power steering (with tilt column); and e. 
why Nissan still king. more standards—all built to Nissan S standards. 

* Stretch-out room. Nine cubic feet of lockable, inside No wonder more truckers ride in the King Cab’ wide \. 
storage (with jump seats) behind the buckets. . . like hav- open spaces than in any other extended-cab compact. ^ 
ing a trunk in a truck. Because when the game is room. ..the name is Nissan! 

* Stretch-out bed. New smooth-side strongbox is * Extra service. The best extended-service plan avail- 
longer than Chevy 5-10 and Ford Ranger standard cargo able: up to 5 years/100,000 miles. Ask about Nissans 

boxes. Welded double steel walls keep inside dings from Security Plus at participating Nissan/Datsun dealers. 
showing on the outside. 


* More power than ever. Nobody tops Nissan for stan- 
dard power in a leading compact truck. The advanced 
technology of Nissans twin-spark, hemihe S-Z 
engine pours it on. | 


"x. 


BELT YOURSELF 


